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NEW BOOKS OF SCIENTIFIC INTEREST 


Number: The Language of Science. Revised edi- 


> ° 


tion, Vili + 262 pp. Illustrated. $2.50. Ma 


millan Company. 


rhe author has attempted to present a critical sur 
vey written for the cultural non-mathematician, giv- 
ing the fundamental issues of the science of numbers 


without bringing in the whole intricate apparatus of 


the science 
The Expanding Universe. Sir ArTHUR EDDING 


) ') 


rON. viii+182 pp. $2.00. Macmillan Company. 


rhe author discusses the theory that the material 
universe of stars and ilaxies of stars is continually 
volume is a semi-popular exposition 
of modern astronomy and theoretical physics 
Introduction to Practical Astronomy. DINSMORE 
ALTER. viii+80 pp. $2.00. Thomas Y 
Company 


Crowel 


An elementary text-book in practical stronomy 
Its purpose has been to gather together such experi- 
mental material as is necessary as a basis for ad- 
vanced study rhe work has been treated in unusual 


detail 


Conduction of Electricity through Gases. Vol. 
II. TIonisation by Collision and the Gaseous Dis 


charge. Sim J. J. THOMSON and G. P. THOMSON 
Revised Edition, vi+608 pp. Illustrated. $6.50. 


M iC millan, 


A technical treatise dealing with ionization by col 
lision and by x-rays, and with the properties of the 
electric discharge in all its forms 


Laboratory Experiments in Organic Chemistry. 
RocER ADAMS and JOHN R. JOHNSON. Revised 
edition. xiii+363 pp. 20 figures. $1.90. Mace- 
millan Company. 

A manual designed for beginning students in or- 
ganic chemistry whether they are specializing in 
chemistry or seeking a knowledge of the subject for 
use in medicine, agriculture, home economics or re 
lated fields. Its pages are perforated to permit their 
removal 


Keith Hen- 
$5.00. Me 


The Radio Engineering Handbook. 


ney, Editor. x+583 pp. Illustrated. 


Graw-Hill Book Company. 

This handbook, prepared by twenty-two specialists, 
deals more with practise than with theory in an effort 
to cover the rapid development of radio engineering 
The mechanics of television, aircraft radio and sound 
motion pictures are among the subjects explained. 
HEALD. 


Second ed tion, $7.50. 


Manual of Plant Diseases. FREDERICK 


xii +953 pp. Illustrated. 
McGraw-Hill Book Company. 

The author of this college text-book has endeavored 
to prepare a general manual of the whole field of plant 
pathology, including environmental and virus diseases 


as well as those of bacterial and fungus vrigin. 


Tides of Life. The End 
Adjustment R. G. Hot 
trated. $3.50. W. W. Nort 


A study of the hormone secret 
ence on human life It is a non-te 
the recent work in endocrinok 
tor of the Foundation for Neuro-! 
of the Harvard Medical School 


Medical Care for the American 
Final Rep: rt of the Comn 
Medical Care xvi+222 pp 18 
University of Chicago Press 

The recommendations in the 
based upon the data revealed 
ports of the committee on fact-find 


as upon other available material 


Talents — Temperaments. | 
Voe itiona! idance ANY M 
pp. $2.00. D. Appleton and C 


A non-technical discussion of pr 
determining vocational aptitudes 
workers and parents. The author 
cational Guidance Department, Nat 
Industrial Psychology, England 


Training and Growth in the Devel lopn 
dren. ARTHUR T. JERSILD. 


Teachers College, Columbia Un 


This monograph is the result of stu 
ferent performances of more than 
dren under similar experimental cor 
toward understanding the factors tl 
development of the child 
Jungle Bees and Wasps of Barro Col 
PHIL Rav. 338 pp. 120 illustrat 


The author, Kirkwood, Missouri 


An account of the ecology and b 
and solitary wasps and stingless 
island in Panama, with emphasis | 
mental attributes and adaptations 
Nature By Night. ArtTuur R. To) 
144 pp. Illustrated. $3.50. Rober 


A- description of the wild creatures 
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About on 


book is devoted to insects, reptiles and 


It contains over one hundred illustrat 
of photographs taken by the author 


Wild Wings. Jvuuie C. 


lustrated. $2.50. D. 
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THE FUNGI OF BARRO COLORADO 


By Dr. WILLIAM H. WESTON, JR 


LABORATORIES OF CRYPTOGAMIC BOTANY, 

In these days, when the demand for biologists, naturalists and _ interested 
mouse-traps has appreciably declined travelers should have come in growing 
and the trend of the publie’s purchasing numbers to this station, since through 
is influenced chiefly by colossal adver- the energy and perseverance of a 


tising campaigns, there may be some _ far-sighted biologists, such as Thomas 


loubt about the world making a path to Barbour and James Zetek, it made its 


i 


hat door where better mouse-traps are modest beginning seven years ago Is 
being manufactured. There is, however, it not wholly to be expected also it 
doubt at all that to the door of a bio- from those who have worked amid the 


vical station which offers unparalleled unforgettable atmosphere and the un 
advantages in the rich field of tropical usual facilities and advantages of this 
research, appreciative investigators will station there should come numerous an 


; 


make their way in enthusiastic and ever- diverse writings te 


1) 
| 


ling the world a 
increasing numbers. Such a station is about it? It is to be expected—even of 
Barro Colorado, with comfortable and — scientific men 

well-equipped laboratories most advan- As early as 1927, in his interesting 
tageously located at the edge of some six Smithsonian Report on the Statior 
or so square miles of untouched tropical Professor Gross, of Bowdoin, listed a 


jungle, covering the irregular, wheel- growing literature of over fifty titles 


Ss! aped contour of Barro Colorado relating to the island, and to this near \ 
Island, as it lies in fortunate isolation double the number have since been 
surrounded by Gatun Lake, with the added, until it can be said that they 
Bohio and Buena Vista Reaches of the represent a varied list, from abstruse 
Panama Canal and a stately traffic from scientific papers read only by specialists 
the seven seas bounding it on two sides. to articles with the deft popular touch 
And the path which has been worn to and the excellent photographs that have 
the door of the station is an easy five to universal appeal. Asa result the island 
seven days’ travel from New York to and the more in 
Christobal by comfortable steamers, an plant and animal life are known not 


teresting aspects ot its 


hour of enjoyable train ride on the his- only to scientific men but to laymen as 
toric Panama Railroad to the little lake- well, and if you are not as yet Barro 
side village of Frijoles, and an interest- Colorado conscious you have but to con- 
ing and all too brief three miles by boat sult Dr. Chapman’s delightful and in 
across Gatun Lake to the laboratory formative ‘‘Tropical Air Castle’’ to 
wharf. Is it not to be expected that know it at its best 


OR 
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THE LABORATORY IN ITS CLEARING 
WALL OF JUNGLE, Dr. CHAPMAN’S ‘‘CASA 


A STOREHOUSE AND THE BANANA PLANTATIO> 
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al this galaxy O01 Literature 


een said ol the Tung ol Barro 


and this is wholly natura 


appt al not even 


el and the legendat Ipas tree 
wratic and alluringly romanthk 
an hope to compete WIth sono 


. vier monkeys or alool nocturnal 


toucans, 


evaudy and clamorous 


soaring vultures or colortul 





“ophonous parrots Much less 
humble fungi claim popular 

n; they utter no haunting cries 

the depths of the forest, nor d 
flaunt flaming wings across your 
vision. Yet they are not without 

st. Their remarkable diversity of 

rm, structure and method of growt! 
distribution in relation to differ 
environments and to diverse sub 

ta, their rapid and _= surprisingly 
ent methods of development, their 
parasitism or saprophytism and_ their 
ition to plants, to animals, and even 
man, commend them for a certain 
share of attention. Moreover, it should 
remembered that without their activi 
ties this great cycle of jungle growt! 


on, since the whole vast 


dl not vo 
whinery of plant life and of the am 
al life dependent upon it 1S prevented 


accumulated 


Wit 


clogged 


the 


m being 


iterial by activities of tung. in 


re ikine down complex, e aborated sub 


stances into raw materials once more 


| 
| 
| 
To one who is fortunate enoueh to 
| ve on the island, as I did. from Oct: 
| 





to May, it is apparent that there is 
seasonal abundance and diversity of 
| fungi directly related to moisture. Dur 
y the rainy season from May throug] 

‘mber when the proportion of 
than 130 inehes of 
irs, winds are and in the depths 
the 
and still, so that 


ereat 


more rainfal!] 


rare, 


tne forest air hanes breathless. 


saturated fungi may 


w in the dense tangle of jungle as 


sturbed as they would in a 


ereen 
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VIEW FROM THE LABORATORY 
OVER THE SHELTERED INLET PAST THE WALL OF THE JUNGLE ACROSS THE BUENA VIST 
OF THE CANAL. 
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, } ; ; 
hits, OlLUSTI iis versicotor, 


s, were lacking here, while, in 
representatives of certain re 
ra, rare or wholly lacking in 

country, were oO 

He ragonias elie fly Il 

| H. varviegala 
on wood in abundane: 
pores in deliacy and regu 


uv surpassing biology’s classic 


7 


s of six-sided 
honeycomb ; Wiilit cl ical 


fT ] auriscalprum and L Pe 


the smallest of the Polypores, 
. y rewarded an intensive seareh 
débris of palm leaves The 
su \ ubiquitous Schizophyllum was 


; 


ere, and instead it was species o 


A ward that occurred everywhere, 
fly Auricularia polytricha, whos 
rubbery little portes cochéres, 

their inconspicuous, brown, fuzzy 


ps, protruded from nearly every dead 


ranch or twig not only in the moist 


shade near the ground but even high up 


ir the forest roof, where | noticed it 
en I had elimbed over 100 feet up in 
great sand box tree renowned by 


lt was noticeable that the conspicuous 


ngi were chiefly those eProwlneg on 


od, for in this tropical Torest there is 
autumn fall of leaves to carpet the 


ground and fill hollows and depressions 


th deep, matted, moisture-holding 


lrifts ideal for the development of a 


yeelial network of fungous threads in 
e following summer On the con 


trary, the highly individual deciduous 


ees of the jungle do not shed their 
aves In unison but seatté ringly, some 
the start of the dry season, some 
ter, somej just before the rains begin 
n, anil the scant deposits of leaves 
is formed do not persist so that the 


rest floor is typically rather bare 


‘haps for this reason the leaf mould 


ibiting mushrooms so common wit 
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THE SCREENED 


A COMFORTABLE LABORATORY, WHERE Dr. FRANK 


selected hardwoods were not exempt, 
and it was through the ravages of an 
insidious Poria that the tough ‘‘roble’’ 
wood of ‘*Tom,’’ our faithful cayuea 
hewn from a single great log, was so 
weakened that in a rough sea one of the 
submerged stumps of the Drowned For 
est could give it the gaping wound that 
eaused its untimely end and foreed ‘‘the 
botanist in his foolish forties’’ to eut his 
way home through a trailless part ot 
the jungle, as has been so graphically 
deseribed by Dallas Lore Sharpe. 
Among the Basidiomycetes, the 
Gasteromycetes or puff balls, earth stars 
and allied forms apparently are not a 
conspicuous feature on the island. The 
crowds of puff balls commonly occurring 
in our own woods, on rotten logs or on 
the ground, were never seen there; in- 
stead, and only rarely, were found on 
rotten stumps the small, inconspicuous, 
buff-colored forms, apparently identical 
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mows 4. e ee 
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UPPER PORCH, 


CHAPMAN AND DA ‘ ‘ S 


with Montaigne’s Geaster m 
which did not develop any por 
finally, by an irregular breaku 
fragile wall, set free the stal 
colored spore mass withi 

The Phallales, which, as thei 
vulgar name of ‘‘stinkhorns’”’ 
ly 


ire one group of Basidiomycet 
announes Ther presence TO OF} 
of smell as well as of sight, wert 


sented on Barro Colorado bv oe 


{f Clathrus and echiefl 


examples ( 
beautiful Dictvopl ora wl ich Was 


1 


here and there al ne the ra 
white, columnar, porous stalk, w 
exquisitely fragile lace-work of tl 
for which it is named hanging fro 
cleaming in contrast to the dark, s 
earth and sodden refuse from wl 
customarily developed. As in va! 
other members of the family, the s) 
of this fungus were borne in a gre 


viscid mass on its expanded top, w 
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e ants began to arrive in consi 


numbers, and in five minutes 


is thirty 


about th 
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CROSSING GATUN LAKE 
IN THE OUTBOARD MOTOR BOAT 
THE CARETAKER, DONATO, A 


IIND, A DUGOUT LOADED VW 


ing ladies with a flair for painting china 
vearned to immortalize in the undying 
pigments of their art. 

Perhaps second to the colorful Cooke- 


MIS in consplcuousness should he 


ranked the dark Vwlarias, which were 


represented on the island not by the twe 
or three forms common with us but by 
an abundance of species, some with 


elaborate, dichotomously branching 


fruiting bodies, others with the single 


peritheecial columns variously club 


shaped, of diverse sizes, showing lineate 


or reticulate markings or perhaps with 
a crown of protrusions at the apex and 
some densely elustered in irregularly 


sprawling groups. Also noticeable were 





WOOD-DESTROYING BRACKET FUNGUS OF SOFT 
TEXTURE, ONE OF THE FEW FUNGI OF THE ISLAND 
EATEN WITH RELISH BY THE PET MARMOSET 


MONKEYS. 
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black, gleaming 


fallen wood, whi 


the forest, dead 


marked with the 
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] 


black, pinhead te 
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related though 
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The Phyveom 


thread-like and 
which at home 
chiefly through 
of bread-mould 
boxes, are never 


the fungous flora of any tropica 


Hexaq 


more eolort 
( eve 


veetes, he 


INCONSPICUOUS 


attract our 


he unwelcome 
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an obvious 
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ana 
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save, perhaps, as the result of 


activities shown 


groves of coconut trees killed by 


In vaunt, 
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Du 


and blasted acres of stunted maiz 


astated by dow 
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its clustered, puff-ball-like sporangia ; 


IT mitrichia 


isual serpentine labyrinths of its plas 


leep in the forest 
less conspicuous 
Hemitrichia 

Lamproderma 


arcyrioneind 


and their like 


( decasionally . 











PYRENOMYCETI 








wood or 
the ereeping, feeding, protoplasi 
modial stages of these organisms 
which, when brought to the lab 
successfully developed the 
sporangia of the fruiting stage 
minum squamulosum 

The Funai Imperfe fi, here 
where, occurred in profusio1 
hunting could be found in son 
tity and in some variety of ass 


on practically all hosts and 














Yylaria grammica, THE MOST CONSPICUO 


rHE Xylarias, WITH COLUMNS AS MUCH 


INCHES TALL. 
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cronata, 


PROTRUDED 


Times The arasitic 
course were common, for Barro 


ido, although an island paradise, 
bly harbors as many parasites, a 
rh fortunately of a different cate 
as does New York or Chicago 
ver, some as secondary invaders 


ed the tunneling of leaf-minine 
ts in leaves of a wide variety of 
while many as well were sap1 


on rotting stems and branches Vonilia 


only old friends familiar in New 

















MANY Myxomy: 
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porylons SUCH AS THIS aH. Broomeianum 
VARDED THE COLLECTOR EVEN DURING THE DRY ASPECT OF FAMILI 


SEASON, 
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the Asc mvcet¢ Veuros) 
peared in a strip along 

the jungle had been burned 
the dry season to make 


vrrowing bananas ‘rom the seoreher 


wood of charred stumps and blacke 


“l 
ned 
“J 


branches over this area there appearet 


overnight great masses of salmon pink 


tufts of mould, from which powdery 


FOR COLLECTING DURING THI 


SHADED LAGOONS FAVORABLE 
‘TOM 


WERE ACCESSIBLE IN THE FAITHFUL CAYUCA, 
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! T xempt 


ild infestation for during 


season Canal Zone officials 
annoyed by growths of moul wavs, they 
quite vithout respect for art vou, much 


tecture or governmental authority, 
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ize man and hence 


Occupy 


of importance in a fascinating 


land of investigation between 


and mycology 


Occasionally, 
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a place 


border 


on 


medicine 
the 


chafed, perspiration-soaked skin, despite 


the daily shower baths that the excellent 


bathine facilities of the 


made 


possible, there appeared 


eruptions of ‘‘Dhobie 


iteh,’’ 


laboratory 


small 


easily 


cured, and of interest chiefly because of 


the name which, despite what the 
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PINK SPORE PUSTULES OF Monilia crassa 


OUT BRILLIANTLY AGAINST 


AND BRANCHES IN THE 


CLEARING. 


FRESHLY 


BI 


RNI 


SCORCHED 
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rines will te 
‘doughbov.”’’ and | spit 


those along tiie Mi N1ical I 


In ho Way connected Wit! 
rather, as you’ probably 
books about India. 
hnhative hame of the 
erwoman, because 
fungus may survive 
by the native mit 
clothes in the water of 
and spreading them on 
Now and then also ite 
paintul erackine betwer 
evidence That the 
known to the 
as ‘‘athlete’s foot 
fined to bridge-playing 
rising young brokers who 
according to the advertiseme) 
in reaching for a cigarette 
into a Rolls Royee, but attacks 
ble and hard working biol 
After vainly attempting a cur 
gereenly fragrant modified 
ment press-proclaimed as sp 
harassed victims successfully 
the trouble with Whitfield’s 
other like compounds found 
reputable dermatologists and 
up thanks that only these relat 
fungous afflictions are know 
island and not such medico-my¢ 
horrors as Madura foot, blaston 
sprue. 
As the rains lessen and bee 
quent in late November and 
cember, and by January and F 


the dry season is well advanced, st 


changes are noticeable in thi 
population of Barro Colorado, 
though ‘‘What Men Live By 


require exposition in books and 


so numerous as to indicate some 


= 


ence of opinion, it is in general 
tainty that what fungi live 
warmth, food and, above all, m 
With the advance of the dry 


fungi become less conspicuous, vet 
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the lake, and in the numer- 
lagvoons | long-drowned 
ne proximity 
erowlng 
lie in the 
vroup ol 
eontinues 
the water ma 
85°, and logs 
tation floating 
pport Tungous 
veneral droueg 
Also at the 
hardy, slow 
s still persist 
f sueeulent flowers 
mark the bureeoninge of 
s may furnish a temporary mois 


support The briet pel yt 


1ods 
of delicate, evanescent moulds 
during the dry season, however, a 
neches of rain fall in = oceasiona 
rs, Which bring about remarkable 
ges in some of the persistent xero 


se, dried to hardened, 


tie Auriculariales or jelly fungi 


cartilaginous 


nspicuous layers or nodules, rapidly 


up moisture and appear as if by 

as rubbery or gelatinous fungous 
vths, easily seen by the passer-by. 
Having noted that of the three primy 
ites for fungous development 
th, food and moisture—it 1s 


it 


mois 
which on Barro Colorado is chiefl: 
miting factor, it is worth mention 
perhaps, that there are some rather 
resting limitations to definite food 
ply and definite substrata. Most 
fungi encountered, of cours 
lie in their tastes, oceurrinege 
st any forest refuse, woody or s 
some were definitely restricted 
tain substrata and never found unde 
conditions on any other materia 
‘example, the common occurrence of 
Jaria ianthino-velutina Mont. on the 
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Auricularias ENDURING THE DRY SEASON (LEFT), EXPANDED RAPIDLY 


RIGHT 














Auricularia mesenterica BEFORE AND AFTER A SHOWER, SHOWING THE FANCIED RESEMBLAN 
AN EAR THAT HAS LED TO ITS COMMON NAME ‘‘OREJAS.’’ 
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iraSolis ol Lentinus 


ngiyv sprouting Tron 


trails, were in\ 
ate from small 
heart wood 
branches 
long buried 
so numer 
nd and s 
r many 
nterrelation 


ting vroups 








LY FUNGI, INCONSPI 


he reoretted 


f investi: 


irther on 


the curious, knobby 
that is eultivated by 
be found, while th: 
ng insects and ga 
eling termites gave evidences 
esting fungous associations Ocea 
illy, also, on the wild pineapples 
lnanas maqdale WSE), which in the low 
nd of the forest form dense thickets 
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he intensively colle 


Diptera, which in temperaté 


+ top 


relatively common hosts 


SITeS 

In tropical regions sucl R 
abundant funeous flora 
Mans CONSpIcuOoUs 1 ticeab 
it is always of interest to le 


xtent the observant thoug!l 
tifieally trained peopl 


recovnize Tune. b vernacu 


make use of then n rood, n 
industries In venera her 
island, as elsewhert mm the y 
neounters o1 i scanty \ 


vernacular names Men of soi 











tion, such as Donato, the vers 
indispensable caretake Kl \ 
ish word ‘‘hongo’’ for fung 
' 

but lacked names for the n 





Bombaz 1 different types; while unedue 


() oO . PODS OF 
wa HIS GOLD AND ORAN( AGARIC FOUND men did not have any dist 
:' vernacular names for fungi lh 
ticularly, either were rare or” else 
f much less an assortment f 
escaped Intensive seareh, Tor I found no { {7 
words for different kinds 


specimens nor did Curran, even though : 
Common word ! renera use Ss 





he ‘orejas” or “orejas de p 
clos.”” me rely the Spanish Tol 
‘ears OF rotten stumps nis 
name ‘‘orejas’ S ot some inte! 


is based on a resemblance whic 
to a number of similar names it 
languages Here it seems to be 
particularly to the gelatinous .1 
larva, the commor name ol 
English is ‘‘Jew’s ear’’ or 
ear’’ fungus, the same root to 
sclentifie name 
family gives formal Latinized 
tion For the Auricularia mese 

common on Barro Colorado, wit ety 
general shape of the human ear 


tic, cartilaginous texture, veln 





folded surface, and warm brow a 


this is indeed an apt characteriz ru 











The term is not restricted to this t\ ce 


funeus, however. but is used 
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invention 


whe 


es For 


T\ ophora, Wl 


like hie 
immediately ealled it ‘‘hongo 
seta’”’ or 

arillo,”’ literally ‘‘lamp  mant! 

gus,’’ deftly expressing the resen 
‘e which the ‘heate, hanging ve 
to the common Welsbacl vas 


Nor were they slow to invent i 
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‘rom the very nature of fungi there wind blowine steadily across 


‘ tll 


is less perhaps of romance and danger — stretches of the lake, not on 


1 their collection than in seeking wild — selves rendered navigation it 
animals or orehids, yet even in collect exciting to say the least, but 

ing tungi in this tropical jungle envi mented by the wake of larg 

ronment of Barro Colorado there are passing close by require 

moments of excitement Onee, tor ex strenuous work to keep Tron 

ample, when reaching down to secure an turned. These same waves f1 

unusually luxuriant growth of XYylaria steamers produced — on 4 
onsociata Starb. on a rotten log, | was’ effeet, for as they rushed in 

checked by an exclamation from my the narrowing i gs 8 

companion, Dr. Dunn, who pulled out receive their fu force a 

the trusty Game-Getter gun and shot a power increased as the inlets 


six-inch tarantula which lurked, blaek, until in the litthe muddy br 


hairy and dangerous, poised in an a the end of sueh inlets, sm 

most pertect concealment among the as much as two Teet r| 
black sprawling fungus growth a few rushing onward e¢arryii 
inches beyond the specimen toward before them These proved a @ 
which | was reaching. There were also prise to an unwary investigat 
instants not without hazard in eolleet standing in an apparent 

ing along the coast line of the island in bed with material scattered ab 


a small and delicately balanced cayuca, camera set up, would suddet 
for the high waves, which during the warning. find a rush of waves 


dry season were soon piled up by the down upon him to swamp 
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STUMPS OF THE DROWNED FOREST, HERE REVEALED BY LOW WATER, M 
NAVIGATION IN A DUGOUT HAZARDOUS 
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they would have carried away 
an be seen that the 
ting place for the mycologis 
ingi on which this brief and 


tary account 1s based were encoun 


| only incidentally, since I was 


ged in the study of a small, specia 
group of submerged aquatic Phye 
tes and did no 

er groups, mé 
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THE ALASKAN WORK OF THE UNITED 
STATES GEOLOGICAL SURVEY 


By PHILIP S. SMITH 





















n Alaska came into the possess1on The dis Ve) ‘ bu 1s 















United States through purchase in gold fields of 1 Canadiat c 
S67 it was an almost unknown country” = and the impetus that that discover 
resources were thought to consist to the gold seekers 1 xtend r< 
v of wild animals and untenanted into adjacent parts of Alaska 1 
As time went on other sources of in 1898 it (| Sury : 
were found in it and exploited. special efforts 
st of these finds were more or less mation to 1 se pponeers. thi i} 
itely involved vith geographic ing out numerous field parties of its 
ems or with mineral resources, so. and throug ting and publis 
the l'nited states (;eologiceal sur available nieor | } ecumu 
early became officially concerned others bearing on Alaskan matter 






Alaskan developments, though ing within its field of endeavor 

















ble contributions to knowledge of This marked t rm beginnil 
country were made by many other distinct Alaskan organization as 
0 rnment organizations, such as the of the Geological S irvey, thoug] 
War Department, Navy Department, ministratively it was not officially des 
‘eau of the Census and Revenue Cut nated as a separat ul L903 
r Service, as well as by many private and it was not formally recognized 
inizations and individuals major subdivision of the Ge S 
As early as 1889 one of the members vey equivalent in rank 
e Geological Survey, attached to an major branches, su as those d , 
dition of the Coast and Geodetic with geology, topograp v and 
survey, traversed much of the Yukor sources, unt 1922 
the mouth upstream and thene The princip bject this unit, as 
overland to the coast at Dyea In ters ly Stated In the app 
Ish0 and 1891 one of the Survey geol by which funds for its supp 
sts made extensive explorations in the granted by Congress, is ‘‘invest 
nity of Mount St. Ellas and almost of the n ! resources of <A 
whed the top of that 18,000-foot giant This, then, has been the prime aim 
1891 another of its members made a ndeavors and t focus of ts «f 







table trip through the unexplored but the pursuit of this aim has iny d 






intry inland from Juneau and thence: many contributor indertakines 






a devious route to the Copper River may not at first t rht seem ré 





nd several extensive contributions to the major problem When the work was 






nowledge about Alaska were made by — started much of Alaska remote from 






ther members, either as part of their coast and from the main highways 
ficial duties or when attached to other travel the large rivers of the inter ! 







terprises. was so 
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RIVERS THAT MI >E CROSSED ARE 


EF G 


AND MEN AND A) 


geographic character of many parts was 
unknown. Therefore, from the very be- 
cinning a pertinent part of the Geologi- 


cal Survey's job was the determination 


of the most suitable routes to the re- 
ported gold strikes and the furnishing 
of general information as to the condi 
tions that prevailed there. Vast areas 
were entirely unexplored, so that deter 
mination as to whether or not they held 


EVERYDAY ITEMS IN 
THE ALASKAN SURVEYS 


KI HE o> SHO 


promise of mineral deposits of 


cance awaited the 


investigation of the Survey. 


prospector 


Ever 


the best-known areas the available 


were usually so 
that few of them 


for the prospector, and practical 
of them were suitable 


the field investig 
mineral deposits. 


crude 
were 


ations 


Ther 
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nd nace 


reliable 


‘ 
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bases for 


f the 


ly 
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IC WORK 


mans 

re nade 
\laska, 

to meet 

e mapping 
xploratory 

smaller 
t miles to the 
surveys that hav 
logical Survey during 


rs, more than 260,000 square 


en surveyed 


) square miles has been survey 


vraphically. These areas repre 
tively about 44 per cent. and 
ent. of the 056,400 squar: 
‘ed within 

an 1 per 

0 date on a 
inch, tl 
ted for 


tes proper 
making 


| ‘ 
feolog ists, 


rs fave nec 


work so as 
intered. TT! 
“overed the 


vations 


loaded wit 


requires 


aiong tive 


s poling boats 
rs, especially 
eastern Ala 
r surveys fro 
nly served 
tion but also 


to the parties 1n 


rs have used dogs extensively for t] 


sportation of their supplies—in 
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TRANSPORTING EQUIPMENT 


WHEN A OTHER MEANS OF TRANSPORTATION 


PRO\ IMPRA¢ ICABI rit MEMBERS OF rut 





liminary explorations the geologist at- 
tempts to discriminate areas of moderate 
extent that appear most likely to contain 
mineral deposits of value. How is this 
determination made? There is no royal 
road to the answer. It involves the ap- 
plication of every phase of geologic 
science, and ability to make it can be 
acquired only by long and thorough 
training and wide familiarity with the 
various types of mineral deposits 
throughout the world and the conditions 
that contributed to their formation. 
Coupled with that knowledge must be 
keen observation of all the features in 
the region that is being studied, so as to 
appreciate similarities to favorable lo- 
ealities or differences that may be of 
significance. The Alaskan geologist 
must be always alert to grasp the facts, 
so that he is not hesitant in adopting 
new views nor yet hasty in embracing 
the novel simply because it is new. A 
sane balance and a reliance on carefully 


weighed evidence are obviously indis- 
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pensable in arriving 
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ment. Nor is a judgement 


necessarily final, beea 
vance in science and 
ment vields new erit 
by which old judgem 


+ 


tested and, if necessar 


To adapt the old s; 


heal thyself’’ to this 
dent that before the 

much help in suggestir 
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well acquainted with 
which he is to venture 
must, therefore, have 
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t where signs of 
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yo ECV 


found 
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a pred 
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oughly familiar with « 
on the conditions un 
posits occur. He is th 
formulate his ideas as t 
extensions of those eo 
to be found and ear 
search toward testing 
these ideas and, if 
stand that test, make t 
public he alms to serve 
However, these inve 
limited to studies in 
collections of rocks an¢ 
voluminous notes and 
subjected to further st 


very ta 
ler Ww 
en in % 
Oo the p 
iditions 
1 thus ad 
the 
they su 
hem ki 
Stivations 
the field 
| minera 
records 


udies i 


ratory, and the literature on r 


jects must be examined and 


against the observatior 
work may involve che 
microscopic tests of 

diagnosis of the fossil 


of the field sketches, 


is In har 
mical ar 
the ores, 
s, and pel 


maps, and 


in faet, every line of research is 


that may contribute t 
and thorough compr 
problems involved an 
out of their answers. 

time is usually require 
ing and putting into « 
tion these records of 


for their original eollection in the 
Alaskan wo! 


Although all the z 
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1 to the 
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the Investiva n ot the min 
s of the territory, the items 
ripute TO TI T subd} T il’ 


nent information can De ob 
rom other sources s Of cours 
it in the progress of the Geo 
surveys ’s owl studies in remote 


xplored districts much general 
m not otherwise available is 
| relating, for example, to 
‘limatie elements, such as ran 
| temperature, or to the distribu 
timber that might be utilized in 
or to the native animals that 


be used for supplying food 


‘ of the technical by products ol 
se studies which may not be direct 
ed with the prime object of the 


ations are the recognition § ol 


S f the special olowle processes 


re active in higher latitudes than 


se with which most geologists are 
ar: the collection of fossils that 


sh an insight as to many of the 


ons that prevailed in the region 

they were parts of living organ 

sms; and evidences of past glaciation 

smothered large tracts in northern 

ted States and in part affected 

\laska also In fact, the general in 

tion obtained by the Alaskan field 

covers so wide a range that often 

rsons write to the Survey for infor 

m wholly unrelated to its official 

stigations—for instance, to inquire 

persons who have disappeared and 

se whereabouts are unknown except 
they proposed going to Alaska 

d strange to say, the desired informa 

n has sometimes been obtained from 

memory or notebooks of one of the 

Survey staff. 

The mere colleetion and assembling of 
formation regarding Alaska is, how 

r, of little general significance, unless 

the information is made known. The 

Geological Survey, to meet the duties of 

ts trust as the consulting geologist to 
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A GEOLOGICAL SURVEY OUTFIT OF MEN AND HORSES 
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tively the funds and personnel 


An idea of the 


at its appropriated to the Geol 
command ceneral type that are in progress for the 
, 


of work done may be obtained from the Seven of these projects in\ 


following summary, which outlines the and _ office work 
ten projects chargeable to funds directly Recom 


laissance topograp! 
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MEMBERS OF A GEOLOGICAL SURVEY PARTY 
Oo OADED W I ASO S UTI 
SWI PLO Ss OF NO ALA 
ceived the indorsement of the people in others he would necessaril: 
general and financial support through steps if he expected to be s 
Congress in spite of various economy The government is condu 
programs for nearly 35 years, as warrant — business in disposing of its : 
for assuming that the project of itself responsibility POPS beyond { 
has merit, we may attempt to answer the’ private owner, for it endeavors 
second part of the question—namely, sure that the resources of thes 
Why is this the government’s job wisely exploited 
Much more than nine-tenths of Alaska Although in t} oreg vy Ss 
still remains absolutely in the possession emphasis has been placed o1 
of the national government. Therefore ment’s own need for inforn 
the government’s own interest as land type furnished by the Alas 
lord would alone suffice to necessitate the Geological Survey, that 1 
its undertaking the work. Knowledge course not something w 1 
of the physical features of its holdings the needs of its citizens ) 
and of their resources that may be of trary, the **Governme i 
value is obviously indispensable for in- zens are one, and eir interes 
telligent development, profitable utiliza- needs coincide rather 
tion and effective administration. A purposes. For that reason the si 
private landowner would be regarded as’ of information regarding Alaska’s 
extremely lacking in business sense if he eral resources that the adminis 
failed to determine the bounds and re- the government’s activities need is 


sources of his estate and had not formu- 
lated a wise plan for its development. 
If the private owner hoped to dispose 
property to 


profitably of parts of his 


useful to the individual men and 





who see Alaska as a land of opport 
Without thei 
thes: 


for their endeavors. 


vate enterprise to develop 
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ormation mig! De ¢ ected 
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ad to consice rabl Waste eff rl a PS 
| plication because as a rule, 1 tl { | 
™ S f such eXaminat ns are het ts tind rs 
4 iblic, and the same work would = and 1 I] 
* over and over again by each su tvpes of mit 
~ Sage ¥) 
: r eXaminer But son t the work ) a hact } kee 
< t be done by persons In privat real f ( ~ 
‘ DeCaust The rovernme! FeO ther , 
sts have access to ma} sources of i Si ) 
m that usually are not available indert 
ate engineers. Tor instance, one distinetion t ( < 
projects carried on under this” frains from e ‘ 
ich year Is the comprehensive ¢al prises 
ss of the output of the different mi So serupu . S] 
mmodities. The production of  hered to that s st 
( from an individual mine is of itsel! ive heen hea nd — 
vate matter that Is rewarded as panies and ind > £, ‘ it t . 
r less a secret, and t knowlede vev does } . : 
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To write of the Alaskan branch only 


terms of the past might leave the 1m 
ession that its days of strenuous labor 
over and that it has fulfilled its mis 
mn Such an impression, | believe, is 
warranted, for as I see the future 


eeds there is and will be an increasingly 


eater demand for the kinds of service 
lified to give. ] a ie 
IS qualifier O Olive SS than halt ol 


vast area of Alaska has been mapped 





il investigated on even reconnaissance 
standards, so that there is more than 
300,000 Square miles, or an area about 


3) times the size of Massachusetts, that 


has not been surveyed, and probably in 


at least two thirds of that area there are 
tracts which may contain mineral de- 
posits that are worthy of development. 
In addition, there is a continuing nee¢ 
for more detailed and precise studies in 
many of the camps that wer only 


1 


cursorily examined in the course of the 
earlier exploratory or reconnaissance 
surveys. Probably in most of the long 
established camps the more obvious de- 
posits have already been found, so that 
to bring to light the more obseure and 
vet perhaps equally worth-while deposits 
that may be developed in the future will 


require far more critical and intensive 





work. The type of inforn 
adequate f 

small way is no lon 
the larger operators whose p1 


outlays run into millions 


being constantiv mace ana 


refined methods and equipm 


hishing@’ Toots D\ Whiiel pre 
were bevond I ittack OL earl 
vists can now be undertaken w 
erable assurance of obtaining 
significane: The Te tory 


stantly being more and m 


+ 


so that districts whic \\ 


are becoming accessible. COSTS 


are being lowered, and therefor 


their deposits that formerly we 


worth considering are fast nea 
limits of workability. All thes 
clearly indicate that if it prov 


grasp the larger opportunities 


the Alaskan branch of the Ge 


Survey will continue for a long 
find problems relating to the mit 
sources of Alaska which will req 
their solution its best efforts 


utmost skill 

















ON THE RESEARCH WORK OF THE 
WEATHER BUREAU 


By Dr. W. J. HUMPHREYS 


t ( hneress S qauty ¢ DOs ‘ 
Ss. Weather Bun <eep €Ol tion s 
ras ol The aT T ind na i 
sky nd the air at many 
ssue recasts, based r 
mperature nd, ral nd 
ner elements ! rrow ~ t 
vy after, and als ! St I] 
liscovel . . 
very portiol ners it 
rn his p ser 
rilv it was } ssar\ . . 
r obtaining 1 ! ds 
} ituyre i I ue | l 
mount a l pl I 
d= dir nd \ 
ss and suns ind so Vel > 
Nn isurements S]} 
T é n Sp ? } ) ) } 
SSUIT' VW tl ig l lis} l su 
ir senses } r SS IS § Ps : 
yveather Changes as 1 1) X l il 
yy valuable to any ) rol S , 
S weather recasts it 
, snow 
uS Was necessitated a lone series of tall IS reg ‘ s 
stigations that had as their object) many cases it t Nes 
securing of records accurate enough = stream flow 
uses to be made of them, with iVallable 
ratus inexpensive, sturdy, durable’ in the valleys 


convenient. Qt eourse those with ( ming sul 


experience in such matters might ‘ause I its | 


t + 


ink that this would be the easiest sort ion must be 2 sured 


hing to do. For instance, one who This problem 


not tried it naturally is cocksure been solved with fair su 
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an accurate measurement of the Humidity is another we 
ae 


int of precipitation is the simplest closely related 1 pr 


n the world to effect, and indeed must be measured 


eh measurements of it are easy to our comtort and ou 
and have been made for many is important in many 
turies. Clearly, too, the measur because a k 


f the water caught for that pur- a given time 
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expressed in two or three 
We hi 


tween 


ive our choice, as just stated, 


these several ways of measuring 


and expressing humidity, but what 
the choice be That 
use to be made of the 
its own field of usefulness, 
humidity, in conjunction with the cur 
and from these in 
temperature at 
the 
produce the 
most convenient and useful in much the 


depends on 


data Each has 


but relative 


rent temperature, 
the dewpoint, or 
the 


would 


turn 
which water 


saturation, 


existing vapor In 
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air 


portion of meteorological work 


larger 


Surely, though, the measuring of hu- 
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automatic and 
humidity. So far this ex 
g problem has been Only imper 
tly solved. It deserves and doubt 
will receive much further investi 
sely associated with 
phenomenon of evaporation 
which literally hundreds of papers hay 
been written, ranging from scores that 
are utterly worthless to a few 


cellent and really 


ret somew! 


‘ 


his difficult and complheated 
the U. S. Weather Bureau | 


tributed its full share, both 





equipment and in actual 
Its Nevertheless, the equatl 
developed to express the ri 
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evaporation are either empirical or « 
based on assumed conditions t! 
very closely obtain in 

r, at a number of piace 
measurements of evapora 
with standard equipment 

furnish valuabl 
rmation. 


Wind vanes, used fro 
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its equipment Later on, the airplane 


which wanted the air free from kite 


wires anyway took over the equipment 


designed for the kite and now is regu- 


larly furnishing all the information the 
kite could give and more besides, and 
doing it more regularly, since it can go 
up in any wind a kite could stem, and 
also in wind too light to get a kite off 


the ground 


So much, then, in the way ot mere 
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vestigations, recorded on 


many 


sands of printed pages, incident to thi 


design, construction and operation ol 


the various kinds of apparatus used in 


obtaining reliabl 
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balloons little TO like balloons that, 
when properly inflated and followed 
by a theodolite, give the direction and 
velocity of the wind at various heights 
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these studies, and it is reasonably cer 
tain that with increase of data this 


knowledge will become more comprehen 


and more useful 


meteorological data for 


sive, more exact 

In the use of 
weather forecasting, one of the chief 
functions of the Weather Bureau, it is 
necessary of course to free them, as far 
as possible, from local influences so that 
they represent the 
true expression of the general or wide 


the atmosphere. Kor 
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air eddies at the loeation of the wind 
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sures at various places to the same isen- 
tropic surface is impossible. Clearly, 
then, the problem of the reduction of the 
barometer in such manner as to adapt it 
to a map of the simultaneous weather 
over a large area of mountains and 
plains has not yet been satisfactorily 
solved, nor is the way to such a solution 
at all evident 


present practise in dealing with this 


Improvements over our 


weather element no doubt will be made, 


for as long as it appears on the weather 
map (and it is too useful to drop) those 
who realize t] e seriousness ot the errors 


in its present representation must feel a 


challenge to find a more reliable and 


helpful way of charting it. 
Another subject to which much atten 
tion has been given, but of which our 


knowledge still is far from satistactory, 


We can not 
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that of fogs and clouds. 
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methods by which they were formed, a 
method that would be especially helpful 
in makine clearer their meteorological 
classify 


slenificance At present we 


clouds according to their appearance, of 
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which we often are in doubt, and height, 
which commonly is scarcely more than 
guessed at. Some clouds that look alike, 
and therefore have the same name, are 
formed in quite different Ways and im- 
ply different sorts of coming weather 
Others, on the contrary, differ widely in 
appearance, but little in origin and si 
nificance In short, clouds and 
despite the numerous investigations 
have been made of them, have given us 
but a fraction of the abundant meteoro 
logical information they evidently con 
tain. 

Perhaps the most fundamental of all 
meteorological problems is that of the 
reception and disposition of solar radia 
tion. Indeed, this has led to a multitude 
of investigations in which the U. 5S. 
Weather Bureau has taken a creditable 
part, and in which it expects to ¢con- 


tinue to assist so far as_ practicable. 


MONTHLY 


This general problem 


quent determinatl 


mn 


\ 


tT} 


solar radiation reaching thi 


phere, 1 


ts selectiv 


constituents 


Claily oxvgen 


atomic, 
water 
amounts 


stances 


tity, kind 


¢ 4] 


bi 


or ozone 


Vapor, 


al a 


e 


hence 


distribution 


It involves 


throughout th 


and 


distril 


Ke 


e atmosphere 


and extent of ¢lo 


he side s 


concerns 


and the supplem 


+} 


dust and 


or low. 


close 


l, and wl 


Involved 


problems Ol 


pollution, cou 


others, 


solution 


As already stat 


a 


he 


| ervine 


} 


U.S. Weather Bureau 


ing the coming wea 


for all parts of th 


IS 


4] 


ner 


yuntry 


eral investigations have 


+ 


movements 


over the 


regions. 


these studies were 


ultimate causes. W 


discover d 


for the 


later 


iImportan 


+ 


the foreeaster to 


weather more 


time ahead 


sible. 
purpose, 


and 


accurately 
than 
As stated, 


} 


The 


hef¢ re 


+ 


this, 


nh 


ry 


peri 


Wwe 


purpe se 


predict 


+ 


tid 


] 


- 


Oo. 


ant 
Was 


Wi 


re 


; 


f 


ad 





SCIENTIFIC WORK 


OF THE UNITED 


STATES 





as 
Mueh 

to this 

of collectin; 


Ss as 


to times 
wed, strengtl 
ipitation and ot 

ny way aid the 

the intensity, cours 

or of 


any hurricane 





126 THE SCIENTIFIC MONTHLY 


not only of the present day but also of 


the several days previous. Especially 
are temperature, humidity and wind of 
importance in this connection. It also 
is quite helpful to know whether or not 
thunderstorms will occur, and whether 
‘companied by much rain 
o none. Investigations 
his problem have only fairly begun, 
but already thes have abundantly 
proved their worth. 
Another specialized investigation 1s 
that of the weather conditions likely to 


lead to the formation of ic 
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of numerous records of actual ol 


the formation of ice the planes, and 
then a careful analysis of these records 
to learn from them the conditions 
under which the ice is deposited, and 
the type of storm 1n 
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investigation too is incomplete, bi 
ertheless has gone far enough for the 
results obtained to be of great value t 
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the Bureau of Animal Industry has par- 
ticipated actively. 

Recognizing the live-stock owners’ 
need for basic facts about heredity and 
methods of live-stock improvement, the 
bureau prepared, about a decade ago, 
two publications. One, designated as 
‘*Essentials of Animal Breeding,’’ sets 
forth in popular form information 
which previously had been relatively in- 
accessible. A second and more scientific 
discussion of the subject was prepared 
for the more advanced breeders and 
others who wish to go deeper into the 
study. These publications have been in 
extensive demand. 

Simultaneously with the preparation 
of the publications mentioned, the Bu 
reau of Animal Industry urged the use 
of pure-bred sires for grading up infe- 
rior live stock. This policy has been 
continuously stressed for more than a 
decade. It has been adopted by more 
than 17,000 live-stock owners, many of 


whom have reported extensive benefits 
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ed Carcass and the 
animal. This relationship, known 
the trade as dressing percentage 
es widely, ranging from less than 50 
‘cent. to more than 75 per cent 


‘ling to the kind, breeding 
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Notwithstanding the essential fune 
tions which the vital organs perform in 
the growth and fattenine of live stock, 
breeders have been hict iV SU in 
producing animals which yield a 
percentage of the most valuable cuts 
meat and a comparatively | percent 
age of organs and ot! 

In some instances ho: 
higher than 85 per cent 

The scientific study of these questio 
in recent years has involved refinements 


of methods, the applicati m ot numerous 


sciences, specially designed equipment, 


mathematical formulae and many thou 
sands of experiment animals. Resu 

are available in numerous publications, 
and the more practical phases likewise 
have been presented to interested per 


sons by agricultural extension workers, 
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By Dr. ROSS AIKEN GORTNER 


PROFESSOR OF AGRICULTURAL BIOCHEMISTRY, THE 


inp myself to-night in a unique 
n, a single asteroid selected to 
nt that heterogeneous group of 
’ who roam more or less at ran- 
through scientific space and whos: 
rregular orbits weave in and out among 
major planetary lights of the zool- 
ts and the botanists. In the early 
our society this asteroidal group 
eared to be a major planet; or at 
, part of the great central nucleus 
‘om which all specialized sciences are 
‘ived. As time went on disintegration 
central nucleus occurred. The 
t planets of zoology and botany were 
wn off from the central orb, and 
r ponderous mass, moving in wide 
eping orbits, attracted much of the 
3tmosphere which had originally sur- 
rounded the nucleus. And then—follow- 
ng the rumblings which accompanied the 
rth of the major planets, there was 
explosion of the residue of the nu- 
‘leus, and a swarm of ‘‘other’’ asteroids 
irst forth to fill scientific space wit! 
minor planets, sweeping in irregular 
,which in many instances cross and 
recross those of the major planets. It 
ypeared as though the central orb had 
neal and that all that was left 
was a galaxy of stars, each moving in 
ts own orbit ‘‘free from foreign en- 
tanglements.’’ Emancipation had taken 
place! But the law of gravitation had 
t been overthrown! Sooner or later 
vas discovered that the major planets 
and the asteroids were still revolving 
around a common center, that each was 
mutually attracted to the other, that 
there was not a vacuum where the central 
rb had been, but that here the lines of 
1 Presidential address, delivered at the annual 
dinner of the American Society of Naturalists, 
Atlantic City, New Jersey, on December 30, 
1932. 
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to some phase of the broad problems of 
evolution. As a representative of the 
‘‘others’’ I do not intend to deviate from 
that tradition. But evolution is a broad 
word and may be interpreted from many 
standpoints. It may relate to mutations, 
or to progressive changes in genera or 
species, to changes in structural form, to 
changes in mental capacity, to changes in 
social organization, to changes in the 
eareer of an individual, or of the devel- 
opment from the individual to the 
family, to the clan, to the tribe, to the 
nation, to a specific civilization, yes, it 
may be the development of civilizations 
themselves; the relation of our civiliza- 
tion to the ‘‘other” civilizations which 
preceded us and to the ‘‘others’’ which 
are to follow. It is this phase of evolu- 
tion which I wish to consider this eve- 
ning, taking as my thesis that progress 
in material civilization is largely, if not 
wholly, determined by progress in the 
fields of applied science. 

Yesterday, to-day and to-morrow! We 
are here! From whence came we? And 
whither are we going? And why? 

It has been stated? that the earliest date 
in human history which ean be fixed with 
certainty is July 19, 4241 B. C. The 
ealendar year of ancient Egypt con- 
sisted of 365 days, divided into twelve 
months of thirty days each, with five ad- 
ditional interealary days. The twelve 
months were divided into three seasons, 
the inundation, the sowing and the har- 
vest. The first day of the first year was 
fixed because of the simultaneous occur- 
rence of two extraordinary events, the 
beginning of the rise of the waters of the 
Nile and the simultaneous appearance of 
both the sun and the star Sothis 
(Sirius) on the horizon at the moment of 
sunrise. This astronomical coincidence 
is known as the heliacal rising of Sothis, 
and the phenomenon, known as the 
Sothie cycle, reoccurs every 1,460 solar 
years or every 1,461 Egyptian civil years. 

In the course of Egyptian history this 

2A. Moret and G. Davy, ‘‘From Tribe to 
Empire,’’ p. 134. Alfred Knopf, N. Y., 1926. 
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that the ancient records reveal, t 
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possessed by the civilizations of 
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stories high, of adobe mud, wit! 
four feet thick, it probably form: 
citadel of an extensive and pop 
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al puddled adobe bottoms, and when 
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after mile. Dug by stone-age people, tions differ 
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ditches of prehistoric man. their discoverer 
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Which, perhaps, brings us to the ques- 
tion, *‘What is science?’’ The un- 
initiated and uninformed often define it 
as ‘‘the organized body of facts relating 
to natural phenomena,’’ a _ definition 
which implies a degree of finality which 
the true scientific man is unwilling to 
assume. 

I am willing to grant that there ap- 
pears to be a large measure of finality in 
what we accept as fundamental scientific 
principles, but as a scientific man | 
should not at all be surprised if even 
some of these ‘‘scientifie principles’’ 
should ultimately be shown to be only 
erude approximations, or be wholly re- 
placed by new and more fundamental 
conceptions. The demonstrator of a new 
fact is often the executioner of an old 
theory, and a theory is of value only in 
so long as it is supported by the facts. 

Unfortunately the layman does not al- 
ways recognize the truth of this state- 
ment, and often assumes that the theories 
of the scientific man, because they are 
stated as theories, are without a factual 
basis. We have witnessed in the past 
few years the attempts of those ignorant 
of scientific facts to legislate against 
scientific theories. Perhaps no more 
fitting reply can be made to them than 
was made by President Coffman, of the 
University of Minnesota, when, speaking 
before the Legislature of the State of 
Minnesota in opposition to an ‘‘anti- 
evolution’’ bill, he turned the tables upon 
his opponents and pointed out that even 
in the field of religion there has been an 
evolutionary progression. President 
Coffman* said: 


The spirit of America will wither and decay 
when the correctness of scientific theories is de- 
cided by legislation or by the counting of heads. 
If that method had been followed in the past as 
is proposed to-day, we should be meeting to 
night clothed in the skins of beasts we had 
killed by bows and arrows. Squatted around a 
campfire in a cave we should be trying to decide 

8’L. D. Coffman, ‘‘The Teaching of Evolu- 
tion,’’ School and Society, 31: 754-758. June 
7, 1930. 
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he may and equally free to seek a 
hypothesis that explains them. If t 
in his deductions, there is only on 
ean be shown and that is by his 
and unimpeded search and thi 


fallax 1 ri 
reulOW scientists. Mistakes may | 


unrestricted research is the nly 
which they can be corrected. If wi 
better science, we can not get it by 2 
decree but by giving teachers an 
the utmost freedom. If those w 
can not discover and correct error, wi 


less can not help by majority votes 


Y 
iny 


] 
A 
} 
it 


clamor. 


Only a scientifie man fully appr 
how quickly a theory is swept 
discard when new scientific 
compatible with that theory ar 
covered. There hangs upon the 
my office a motto clipped many 


ago from some advertising literat 
reads: ‘‘It’s the fellow that doesn’t 
any better that does the thing that 
be done. You see, the blamed fool d 
know it can’t be done, so he goes 
and does it.’’ That motto has 
aged me more than once to att 


proceed along paths which were ap; 


ently barred by some particular t 
and to attempt to differentiate 1 
sharply between scientific theory 
scientifie fact. 

The chemistry which most 
studied in our undergraduate days 


vastly different from the chemistr 


to-day. Then the atom was a r 


hard ball, the ultimate unit of matter 
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How 
i at the ignorance of the alchemists 

the the 
the elements! To-day 
The 


system, 


non-transmutable. 


} 
s1pie 


we 
. believed in impossible 
nsmutation of 
atom 


mostly 


his is changed. was yes- 


rday a solar 


with a tiny but heavy nucleus of 


empty 


sely packed protons and electrons sur 
led by a cloud of elect 
1 orbits with a speed approximat 


rons moving 

it of light. To-day we are not sure 
either electrons or protons exist as 
nite entities, they may be only waves 

ergy. Matter as such may be only 
special 
Even the fundamental 
matter 


radical 


ilized manifestation of some 


energy. 


form ol 


pts of the conservation of 


and of have undergone 


energy 
hanges within the last two decades, and 
matter and 


scheme of 


believe that 


now energy 


are interconvertible transmutation 


he elements in the nature 


$a proven and universally accepted 


‘t: and the dream of the alchemist of 


forced transmutation has been accom- 


plished in the laboratory. Those of us 


» have lived through these revolution 


iry discoveries may well wonder what 


new conceptions the future will bring 


rth 
The tremendous increase in knowledge 
the physical sciences during the last 


indred has made 


material civilization in which w: 


years possible the 
live to- 
day. The material aspects of our grand- 
father’s civilization were closer to those 
of the civilizations of ancient Egypt and 
Assyria than are the material attributes 
of our civilization—a hundred 
later—to those of our grandfathers. 
Contrast, if you will, 1832 and 1932; 
soft soap made by the housewife from 
the hardwood ashes of the fireplace and 
the fat dripping from the kitchen, and 
to-day the equipment of a single modern 
manufacturer of more than eighty kettles 
each holding 50,000 pounds of fat; then 
candles for lighting, now the gas-filled 


bulbs; then largely homespun dyed with 


years 


OTHERS 
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1844 the world Ss trl dv 
message, ‘* WI hat God wr 
was ta] d re str 
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in 1927 New York flashed a spoken 


save wu t] i w é ‘ ? The ¢ 
London ! 
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ola, Long 
A prize « f $10.000 had beer 

that pilot who would fly his } 


out 
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out, and it carried the An 
It t ok off, disap] ! i i y 
peared again rh in the wi 


and 
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coasted to a landing on t 


and the burst of enthusiasm f1 
; . } 

crowd sone i wlll long remembdDe! 

the sequel Came \ sevents I 


when Lindbergh flew 
York to Par s! 


later 
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journal beautiful 


4Ind. Eng. Chem., 22: 205 (19: 
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editorial* in a recent scier 
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acceptance of the achievements of the 
scientific man. It reads as follows: 


Some indication of what we have come to ex- 
pect as a result of the past achievements of sci- 
ence is to be found in the attention given in 
the daily press to what would have been con- 
sidered as impossibility a brief decade ago. 

A representative of Admiral Byrd required 
an immediate decision in New York. The 
admiral’s representative, seated at a telephone, 
communicated with the operators of the radio 
room of the New York Times and dictated the 
messages he wished to transmit to the admiral 
in Little America, emphasizing the urgency of 
an immediate acknowledgment. Imagine his 
surprise to be told laconically to hold the phone, 
and overhear the operator explain that the mes 
sages must be put through for an immediate 
answer—‘‘he is holding the wire.’’ While the 
wire was held these messages went through to 
the Antarctic, nine thousand miles away, and 
in less than five minutes the operator reported 
**Lofgren (Admiral Byrd’s secretary) says hold 
on a minute or two. Byrd is replying.’’ 

In twenty minutes from the time of the first 
telephone conversation, Admiral Byrd had made 
his reply to his representative and he had hung 
up. Of course the conditions were favorable 
at the time and everything possible was done to 
facilitate the sending and the receipt of the 
messages. Nevertheless, to us it is one of the 
many modern miracles. 

Now where do you suppose such an important 
bit of news finds a place these days? On the 
fifteenth page, section 1, of a metropolitan daily. 
Such accomplishments are no longer front-page 
news; the public has come to expect so much 
of science. 

And the civilizations of the future— 
will they follow the trends of the civili- 
zation of to-day? Will the complexities 
of life increase in geometric ratio with 
the passing of each decade? Will the 
wheels of our industrial life turn ever 
faster and faster, until a hundred or 
even five-hundred years from now an in- 
dividual will, in a ten-year period, meet 
as many problems, see as many accom- 
plishments, achieve as many results, as 
we meet, see or achieve in our lifetime, 
just as we in a ten-year period to-day 
live a lifetime of our grandfather’s day? 
The answer to this question can be given 
almost with finality. Probably not! 
The wheels of industry must inevitably 
slow down, not necessarily for the rea- 
son that man can not mentally or phys- 


ically stand up under the iner 
sion of an ever-increasing com} 
life, but rather because our mode) 
terialistie and industrial civilizat 
so changed our natural environ 
to limit the possibilities availab 
ture generations. 

The great civilization of ancient } 
arose in the valley of the Nile, a 
almost devoid of mineral res 
Early in its history Egypt asserted 
mony over the Sinai peninsula, for t 
copper could be obtained. Meta 
probably had its origin in this r 
and there we can still see the m 
galleries, the crucibles which were 
for smelting the ore and the he 
slag which resulted. The carve 
scriptions of Egyptian monarchs 
ing of their wealth and power, rer 
cut in the living rock, but the sour 
the pick and the sledge is forever st 
and only the nomad roams over th: 
ert waste, for the copper ore, 
there by natural forces uncontr 
by man, is gone. 

The history of ancient Egypt is re} 
with wars, not of conquest, but 
waged against those who threatene 
domination of Egypt over this cop; 
bearing area. The Egyptian state 
quired the copper mines on Sinai al 
3300 B. C., and this natural res 
transformed the material and industr 
life of ancient Egypt. Her supren 


; 
i 


in the ancient world remained, esse! 
tially unchallenged, for approximate 


2,000 years, until the copper ore 


exhausted about 1500 B. C. Then s! 


fell before the onslaught of the Hyks 
the Hittites and the ‘‘Peoples of 

North,’’ hordes which swept out of t 
north with weapons of bronze and ir 
mounted on horses or riding in terr! 


war chariots drawn by horses. Bette 


weaponed and more mobile than 


Egyptians, who were not acquainted wit 


iron and who knew only the ass 


culture of ancient Egypt was over 
whelmed by the barbarian. Was it on!) 


a coincidence that the state of anci 
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time that her resources in the 








f metal-bearing ores were ex- 
d? The stone age gave way to the 
ze age. The fell with 
dvent of iron and steel. The man 
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the archer. again 
1 the maps of the world 


natural re- 





Inven- 





available 


wey 





ius and 
irces even to-day determine whether 


ition shall survive or perish. 






» records of early man are few and 
listinect. Perhaps a half a 
ars of progress were necessary before 
reached the written 


cuage was develo} ed, 
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where a 
The 


rds which were left by these early 
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ivilizations, and which seem so old and 





strange to us, are only yest rday’s news 





ms in the history of mankind. 
Malthus in 1798 ealled attention to the 





‘t that populations increase with time 
but rather in a 
is now rather 





t in an arithmetical 





metrical ratio, and it 
renerally accepted that most generalized 


rrowth 






logical such as 


rates, form sigmoid curves; 


responses, 





each Succes- 





increment being slowly added at 


first, then faster and faster until, when 


S1V¢é 






turity is approached, the rate grad 
and eventually be- 
mes stationary. In so far as the 
ssihilities of applied science are con- 


erned, we are probably close to the bot- 





lly slows down 








tom of the steep portion of a sigmoid 








rve, and a priort we may assume that 





applied science will accomplish vreater 
ind greater achievements with greater 
ind greater frequency as the years un- 

d. Such however, 


presu pposes a 


an assumption, 


normal curve, just as a 
normal growth rate assumes health, ade- 
quate nutrition and the other factors of 
No one will 
infant, ‘‘ Ap- 


thinkers have 


in optimum environment. 
juestion the health of the 
plied Seience,’’ but careful 
ilready raised disturbing questions in 
regard to its future nutrition. In the 
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last hundred years this lu: 
increased its food consumption | 
a thousand fold, and Intortuna 
mankind, alr ady 
nature’s cupboards show sik 


, 45 4 


T10n oT speecine 1 Su p ~ 

All t] il ipplied sclence has as 
done for man is dapt to m s 
certain of the natural resources « 
environment, and in many inst 
these natural resources 
modern industrial « S 
lutely dependent, show probabilities 
exhaustion in t 
ture. Jaeger’ has summed up 
paragraph the problem tl Ss us 

Techniques and iz 
per “i he } ] f I 
sources of s f S S 
tin, lead, zinc, etce., sl ds vy t 
completely I i s 
engine would ir hiv 
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And STO! ‘ ( | I I rl 
tin, lead, zine, chromium, mangar 
nickel, iron, oil and coal stored in 
portion of the ithospnere Ww! I i 
eessible to man will probably be 


hausted in less than one th 
] 
r presen rates 


at tne 


sumption, and 


if used 


in some instances is doubling v 
passage of each decade! Read® 1 
that, ‘* There is 1 i single n 
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stance of which the quantity used in the 
past century is less than the total of all 
the centuries that preceded.’’ 

Through untold millions of years these 
natural resources have been accumulat- 
ing here and there in isolated areas near 
the surface of the lithosphere. Through 
tens of thousands of years man has been 
slowly differentiating from the other 
forms of the animal kingdom. Suddenly 

within the last hundred years 
had placed in his hands the tools of sei- 
and with them he has already 
from the earth from 10 to 50 
per cent. of the natural resources which 


he has 


ence, 
wrested 
are there available, has enjoyed them 
for a moment, and then, either destroy- 
ing them or casting them aside in a form 
he 
turned with an ever-increasing vigor to 
the task of further depleting the poten- 
tial supply. 

We 


bowels 


useless to coming generations, has 


into 
for 


men 


dig 


send our fellow 
of the earth to 
Other fellow men labor in the heat of the 
furnace, of 
energy from coal and oil are expended, 
By a further ex- 
penditure of man power and energy the 
steel is fabricated into battleships and 


weapons of war, and, in a few years, 


the 
iron. 
amounts 


where enormous 


to produce the steel. 


when these become obsolete, they, seryv- 
ing as targets for newer battleships, are 

the In the 
oceans and lakes, and along the highways 
and the countryside, the 
frames of America’s old automobiles are 
upon 
aside 
brief 


aside 


sunk forever in oceans. 


byways of 
rapidly rusted away. Thousands 
thousands of tons of metal are cast 
after man has played with it for a 
moment, and, unfortunately, cast 
in a form which makes it unavailable to 
generations yet unborn. 

In spite of the fact that the world’s 
resources of tin are exceedingly limited, 
we still demand tinfoil around candy 
bars and packages of cigarettes, and the 
world’s available sulfur supply is being 
rapidly exhausted in the demand for cel- 
lulose products which have a silken 
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sheen. Such illustrations ¢ 
tended almost indefinitely. 

it a ‘‘modern civilization 
our wastage of natural resour 
times wonder if we are civilized 

It has been estimated that 
Germany will be 
fifty years, that of Scandinay 
the United States in less than 
dred years, that of Russia in 
one hundred and fifty years, and 1 
the iron mines of the world wil 
out at the present rate of mini: 
than two hundred and fifty y 
copper, zine, lead and 
the world will be exhausted lo: 
the iron is gone! 

Taylor’ has recently studied 
fur problem. The 
elemental sulfur approximate 1 
000 metric of 
States has the largest single su; 
10.000.000 metri 


[ h; 


exhausted 


in res 


world res 


tons, which the 
approximately 
At its present rate of use the A) 
supply will be exhausted ir 
years! And the world supply 
ing 450,000,000 metrie tons as 
from pyrites, will last the world 
present rate of usage 
hundred and fifty years! 
Binz* 


not to 

has considered these 

in an illuminating fashion. H 
out that the 
world will far outlast 
but tha 
sources are extremely limited 


energy resources 


the met 
sources, even the ener 
resources represent the radiant « 
sent out from the sun through by 
geologic ages and fixed by plants t! 
the agency of photosynthesis. 5 
in the earth in the form of coal a: 
they constitute the energy sourc 
our modern industrial civilizations 
the energy reserve for the eivilizat 
which are to follow. At the pr 
rate of consumption the coal of Eng 
7A. M. Taylor, ‘‘ Economic Position 
fur,’’ Ind. Eng. Chem., 24: 1116, 1932. 
8A. Binz, ‘‘Chemie, Technik, und Ws 
chiete,’’ Z. angew. Chemie, 40: 449-455, 
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ist about fifty year 


-: than three hundred years, that of 
im less than eight hundred years 
of Germany less than a thousand 
rs and that of the United States, 


¢ our vast lignite di 


in 
1 
posits, iesSS 


fifteen hundred years 


ehances of man finding another 


repli ve that 

coal and Ol 

Transeau® | 

ghtly pointed out that if all 

wn in America, including grain, 
3 and stalks, were 


ent. into alcohol 


erey source which will 
we now secure 


a 
irom 


s exceedingly remote 


as 


the corn 


converted 100 
, the energy so made 
able would not equal that necessary 
erate the automobiles whic! 


we 


on gasoline to-day. And the 
is one of the most effi 


},! 
» fixation of solar energy 


propviems WI! 


Will future 


tl! C1Vi 
Energy derived from available water 

ver of our inland streams would be 
tterly inadequate in amount. Solar 
tide machines, and the like can 
smissed as an improbable ultimate 
the energy problem, for iron 
ther metals 


rrors 


ion of 


necessary for the con- 
tion of such equipment will no 


ver be available in quantity when the 
arises. If all 


the iron which we 
e to-day were to be utilized solely 
he construction of mirror frames 
solar engines, and if each year’s 
tput of iron were added to such con- 

‘tion, and the solar mirrors and en- 
nes were placed in a tropical cloudless 


gion, we should still find that our pres 
t energy demand had not been met. 

Binz suggests that the temperate zon 
ere our industrial civilization is now 
ost highly developed n 


Mm lay, When our men of the fi 
energy supplies are exhausted, become more difficult prot 
uninhabitable. face the scie 


Yesterday, 
We are here! 


That man will again be 
mited to the tropics and the subtropies 
E. N. Transeau, ‘‘ The 


Energy by Plants,’’ Ohio Jour. Sci., 26: , Whence we cam 
1926 . 
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we are going 





LIQUIDATION AND REHABILITATION OF THE 
CONSUMER AND SMALL BUSINESS 


By Dr. JOHN H. COVER 


PROFESSOR OF STATISTICS, UNIVERSITY OF CHICAGO 


THE tremendous economic and social 
waste involved annually in the failure 
of firms and individuals is illustrated by 
the recording in the fiscal year ending 
June 30, 1931, of more than 60,000 
bankruptcies alone, involving in excess 
of one billion dollars of liabilities. The 
increase in obligations is about 9 per 
cent. annually of the average for the 
period 1911 to 1931. 

Similarly, the annual increase in the 
number of bankruptcies in the northern 
district of Illinois is 5 per cent. of the 
average for the period 1916 to 1931, 
while the average increase in liabilities 
is 8 per cent. In the last four years, the 
New York district has aceounted on an 
average for about 38 per cent. of the 
total bankruptcies of the United States 
and about 10 per cent. of the total liabili- 
ties, while the northern district of Illi- 
nois has approximated 33 per cent. of the 
total number and 5 per cent. of the total 
liability. 

Using the average volume for the 
years 1923 to 1925 inclusive as the base, 
or 100 per cent., in each case, Chicago 
bank clearings fell from about 113 per 
cent. in 1929 to 88 per cent. in 1930 and 
59 per cent. in 1931. In the same period, 
commercial failure liabilities of the Sev- 
enth Federal Reserve District, centered 
in Chicago, rose from about 96 per cent. 
in 1929 to 145 per cent. in 1930 and 178 
per cent. in 1931. At the same time, 
liabilities in closed bankruptcy cases in 
the northern district of Illinois dropped 
from 195 per cent. in 1929 to 162 per 
cent. in 1930, and then rose to 175 per 
cent. in 1931. However, for the period 
1880-1925, Carl Snyder’ calculated that 

1‘*Business Cycles and Business Measure- 
ments,’’ pp. 182-183. 


the relation of liabilities to bank 

ings outside New York City d 

from about $4,000 of liabiliti: 

$1,000,000 of bank clearings to ar 

age of about $1,000 liabilities to $1 
000 of bank clearings. In th: 

period the number of firms faili: 
creased at about the same rate as } 
lation and the number of firms i: 

ness. 

It is important to consider failur 
as a depression phenomenon, but 
chronic disorder in our economic syste 

The problem affects the stability 
the debtor family, the welfare of 
creditor, and the functioning of the 
nomic process. 

In seeking insight into the prob 
and factors of insolvency and rehab 
tion, analysis was made in the C! 
area of liquidation by bankruptcy, 


signment and receivership, of stabi 
tion by creditor and cooperative manag 
ment, of methods used by going con 
to meet current problems and of pr 


esses and agencies of recuperat 
Methods employed include statistical 
ease analysis. Interviews were held w 
the failed individuals and represent 
tives of corporate firms, and conta 
were established with creditors and 
petitors, and in some instances with 
tomers and neighbors. Surveys w 
made of neighborhood conditions, 
eluding vacancies and unemploym 
while going concerns in the same ar 
and fields of business were studied 
controls. Only bankruptcy cases 
considered in this report.’ 

2 Though collection of bankruptcy data 
in collaboration with the United States D 


ment of Commerce, represented by Mr. \ 
Sadd, analyses and inferences are exclus 


the responsibility of the author. 
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BUSINEssS FAILURES suffered reverses 


ilysis of factors influential in the affairs, suc] 
of business concerns indicates teenth sacrifi 
bout one half of the individual to the whims of 
nrietors failed because of discernible the 
-rors in management, and that an addi-_ their relati 
| one fourth succumbed to environ- The largest 
conditions over which they had _ the failure t 
trol. One tenth of the proprietors Business rent 
difficulty in tl 
TABLE I signed lease con 
wcipAL Factors IN FAILure or INDIVIDUAL laree business vol 
PROPRIETORS IN RETAIL BUSINESS terialized. Landlords 
apparent advantag 


J ihe ye ant 
Number Per cent. tract or by 


of cases of cases 


rent 
199 50.13 reluctant to yielk 


26 6.04 Among environmental factors chain 


evels l1 


Inadequate at or 
ganization 
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Fixtures and equip- characterized by iower ci 


store competition was dominant 
chain store in most 


Ss 


ment 002 rentals), reduced consumer prices 
Overhead 
z odities, an re 
Credit extension many commodities, d mor 
f } 
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business facilities However, it 


Expansion ' 
wocation - 0. apparent that the chain store as 
meen . stitution is eliminating the best 
lorsing notes individual proprietors 
reneral incompetence , 5.3 that most of the f 
nmental condi marginal firms, parasitic 
hemline: which could remain in | 


Price 


‘hain 34 9.3% economic forces 


long as not chall 


Othe 4.90 
4 ner Us methods. 
Veighborhood changes: Real estat tor 
Highway obstrue- sarraclenerse 
tion 
Migration ‘ wl failure of proprietors. 
Closed factories é 
Closed banks 
Inventory deflation 
Burglary or fire ¢ 2.27 twelve instances 


security speculation 


Under management, 
capital have bet 


ily affairs: 3f 9.5: to establish their 
Medical expenses 
Illness of bankrupt 
Extravagance 
Dependents 2 ness incurred i 


quate reserve; a 
brought to the new 


Personal characteristics 2.02 2.02 two eases the n 
‘ulation: 1] | 
soil extant millstone precluding 

floating the business. 
of fixtures and equipment incl 
= marily over-investment, but in a 
397 100.00 100.00 . ; 
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cases inadequate facilities for oper 
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Location is a site value with respect to 
consumer patronage as contrasted with 
neighborhood conditions, an environmen- 
tal factor. In twenty-two cases the in- 
auspicious location of the store made 
success improbable, and in almost all 
such cases no effort was made to evalu- 
ate the location before establishing the 
business. 

A distinction is made between experi- 
ence, which refers to practice in the 
particular field, and general incompe- 
tence, which infers lack of ability and 
judgment in the conduct of business. 
The latter category, of course, has an 
arbitrary standard of judgment. Only 
such cases were entered in this group as 
indicated recurrent mismanagement in 
various phases of business. For in- 
stance, if a proprietor extended credit 
beyond safety, withdrew from the busi- 
ness for personal use funds considerably 
in excess of a warranted proportion, and, 
in addition, was uncivil to customers, he 
was forthright relegated to general in- 
competence. 

In several neighborhoods of the city 
of Chicago, distinct migrations are ap- 
parent—racial, national or economic. A 
proprietor whose business over a period 
of years has been attuned to a particular 
clientele may find himself confronting 
adjustment to a new group of customers. 
Such changes are frequently difficult not 
alone because of personal habit but, even 
more significant, because of group cus- 
toms and animosities. 

Inventory deflation is a frequent ex- 
perience in all business, but becomes a 
formidable factor with the appearance 
of new inventions or sudden changes in 
style. Decreased demand for musical 
instruments with the advent of radios is 
an illustration of the first group, changes 
in the length of women’s skirts, of the 
second. 

By extravagance is meant uncon- 
trolled expenditure in excess of income 
without regard for budget relationships. 


An expenditure for resider 
gregating 30 per cent. of t! 
come was considered excessive 
other hand, emergency medica 
which normally would not b 
in the budget did not relegat, 
to this category. Such ar 
expenditure was classified as a 
factor, ‘‘medical expenses.’’ 

In eight instances support 
who previously had been 
added a burden which the busin 
not maintain. 

Another category of arbitrar: 
ment is designated ‘‘ personal 
isties.”” In this group are sever 
ate persons whose chances 0! 
even in the neighborhoods 
standards of intelligence seemed 
ingly small. In a’ few insta: 
pugnant personality seemed to | 
factor in failure as gauged by t 
viewer’s estimate and by inquir 
neighborhood in which the pers 
ated. 

In the miscellaneous group as i 
primarily cases in which a str 
picion of irregular practices 
was present, without evidence t 
be accepted by a court. Case s 
divulged no other factors whic! 
seem to account for the bankrupt 
this group. 

Contributory 
principal factors in importan 
corded in Table II. Again, 
dominance of errors in manag 
particularly with reference to 
and overhead control, are impr 
Since several contributory fact 
frequently associated with one pri 
factor, the total number of ca 
volved in Table II is in excess 
totals of Table I. 

There is little evidence of corre! 
among primary and secondary 
For instance, chain-store competit 
a principal factor in the failure 


causes, seco! 


of the total of 41 grocery stores. Ass 





experie 
eral in 
inexpe! 
assocla 
ompet 
lowing 
eracy. 

In t 
perienc 


times, 


LIQUIDATION AND REHABILITATION 


TABLE II 


crorY FACTORS IN FAILURE 


PROPRIETORS IN KETAIL 


’ 
i 


’ 
speculath 
} 


principal f 

In the dru 
here 
Chain 


frequently 


1 . 
? 
DUT ONnLV In. 


+ 


notes 
: ympetence 


13+ 


conaitions: 


Similar se 
men "Ss wea 


and oth 


b yrhood changes 


deflation 


, fire 
or ure 


al expenses 2 3.79 ‘hess propriet 
ss of bankrupt 2.1 ruptcy larg ly 
vagance ) ‘ of obligations 
sr of dependents status. Though 
characteristics Owe ditures and assets 

parat le to the ¢ 

liabilities, b 
acter, require separate ec 
It is not surprising to find ab 


( 


100.00 rw: a 
this special group, 


per cent. of the 


lated as auxiliary factors are the follow- 
ing: neighborhood conditions, 4; lack of 
experience, 4; capital problems, 2; gen- 
eral incompetence, 2. Similarly, with 
inexperience, which occurs 4 times, are 
associated lack of capital, 2; chain store 
ompetition, 2: and one each of the fol- 
wing : overhead, poor location and illit- 
racy 


Unwarran 


over ine 


In the case of grocers, again, inex- 


perience occurs as an auxiliary factor 9 
times, associated with the following: 
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referred to as ‘‘extravagance’’ in busi- 
ness failure categories. In establishing 
norms as bases for judgment, incomes 
and expenditures were considered both 
in the absolute and in relation to each 
other. Emergency expenditures, such as 
expenses of illness, did not relegate a 
family to this category. <A contractual 
expenditure, such as residence rent, was 
considered not alone relative to the in- 
come of the twelve months preceding 
failure but, in addition, to the income of 
the second year previous in order to cor- 
rect for possible income decreases. 

Sudden decreases in salary, sufficiently 
large relatively as to prevent immediate 
readjustment, entered as a separate cate- 
gory in 2 per cent. of the cases. 

Speculation plays relatively a large 
part in the bankruptcy of several occu- 
pational groups. The interest in real 
estate is noticeable. By ‘‘home specula- 
tion’’ is meant the assumption of inter- 
est and amortization obligations in the 
purchase of a residence far beyond the 
possibilities of income, considering other 
liabilities as well. 

A summary of principal factors in 
personal bankruptcy is provided in 
Table III. 

Included in the miscellaneous category 
are gambling, betting, automobile acci- 
dents and liabilities, frequent intoxica- 
tion, bank failures, insolvency of bank- 
rupt’s debtors, and similar items. 

Of 21 salespersons who failed largely 
because of extravagant living, excessive 
retail credit was associated in 10 cases, 
and ‘instalment purchases in 8, and sal- 
ary decreases in 8 others. Subsidiary 
causes associated with these 21 cases 
numbered 48. 

In 9 eases in which real estate specu- 
lation was a principal factor, only once 
does stock speculation appear as a con- 
tributory factor. However, in 10 cases 
with stock speculation as a chief factor, 
real estate speculation occurs 3 times as 
auxiliary. 


Debts from 
business 
Living beyond 
Speculation: 
Real estate 
Stock market 
Home 
Employment: 
Part-time 
Unemployment 
Illness: 
Bankrupt 
Family 
Death 
Dependent 
Own 


Re atives 


Signing n 
‘amily dif 
Divoree 
Excessive rent 
Other 

Decrease in sa ar) 


Mises llaneous 


Total 


FAMILY INCOM! 

While incomes of the famili 
vidual proprietors show a cor 
centered at about $1.300. t 
from $1,200 to $1,399 includes 
proximately 10 per cent. of tl! 
for which data were availabl 
the range $1,000 to $1,599 is 
slightly more than one fourt! 
total. However, there are five ot 
tervals, each of which exceeds 6 pet 
of the total: 3 of these are close t 
eent. Dividing the number of it 
fourths, the first quartile value is $1 
the median, $2,004 and the third 
tile, $2,763. 

Similarly, although family ine 
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il bankrupts indicate a 


n at approximately $2,000, 
n records many lar 
ire lorty- 


eases In each of the intervals. 


er income classes. There are f 


31,800 to $1,999, and $2,000 to $2,199. 


nimum and maximum frequency 
five class intervals between $800 
$1,799 are twenty-one and thirty 
Twenty-one incomes range betwe 
90 and $20,000, seven of tl 


of these $10. 
r higher. The quartile \ 
ws: first, $1,324; median, $1,949: 


$2,617. 


PY) 
il 


ues are 


mparing the two disp 
ving facts are pertinent 
es differ by fifty 


of the business bankrupts. 


erences between the first and s« 


irtiles, and between 
respectively, 


ip are $720 and 
rsonal group, $62/ 


nf’ a ialr devree ( 


there is little 


"ABL 


Irants 
Men’s clothing 


n’s clothing 
] +} " y : . . , 
Ci0OLoi ng or dee oO ». 
Food 9.5 13 99 9.5 13 Nineteen } 
Hardware 22.5 ankrupts eX] 
’ +4 oF é oF a 
ee - v1 : ot cpt from 30 per 
ital retail 542 38 2 532 14.6 2: 
. . 7. neir ta 
fanufacturing 7 5.8 § 6 65.9 their t 
Wholesaling : was appr 
Miscellaneous ser quartile, 21 | 
Vices* 09 10.0 233 15.5 § i . on 
— I : 10. go Mes quartile, 39 per 
Al bankrupt 823 11.9 19.: 12.6 20 
Approximaté 
. . , rson: nkrunpt 
* Professional, Miscellaneous Proprietor, Con personal bank ty 
tractor and Realtor. or more or the 
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rent; the proportion of cases with this the bankrupt’s appraisement is 
rent ratio was slightly exceeded by the tic, based upon his desire to n 
business group. If we assume from 20 showing as well as upon his ree 
to 25 per cent. of the income as an ade- of original cost and his estimat; 
quate allowance for rental, both the placement value. On the other} 
business proprietor and employee bank- court estimate usually is affect 
rupts have been excessive in this branch expectation of forced sale. T} 
of their expenditures. rupt’s evaluation is the first 

Expenditures for illness were analyzed since it is a part of his bankrupt 
for 427 of the personal bankrupts. tion. The income received fron 
Twenty-three per cent. of this group had_ of the bankrupt’s equities is re! 
no medical or dental expenditures in the as realized assets. Due to t 
year preceding bankruptcy. While the period involved, a complete stat 
average expenditure for those having ill- realized assets is frequently 1 
ness in the family was $395 in the able until the closing of the 
twelve-month period, and while 23 maximum of two years subse 
families had expenditures of $1,000 or the filing of the petition. 
more, the arithmetic average does not Similarly, liabilities are schedu 
give a valid picture of the problem due’ the bankrupt as an estimate of 
to the weight of a small number of large debtedness to others. They are | 
values. fairly close to the total indebt 

Selecting a concentrated group with though there are occasionally dis 
medical expenses of less than $1,000 an- cies. Since he is endeavoring 
nually and with income of less than himself of all obligations. the d 
$4,800, it is found that more than 45 per very likely to record all obligatio: 
cent. of the families had spent less than Approximately 51 per cent. of 1 
$200 for medical care, and almost 53 per  tailers scheduled assets less than 
cent. had expenditures less than $250. eent. of their liabilities and alm 

Again, while the mean ratio of medi- per cent. of the total business 
cal expenses to total income 1S 20.4 per scheduled similarly limited prop 
cent., the modal ratio, representing ap- Nine per cent. of the total business 
proximately 23 per cent. of the total scheduled assets in excess of lial 
number of families, is only 2.5 per cent. Three jtems—accounts receivable. 
ms we ochergpanege —_ pyran anpeneee estate equities, and stock in tradi 
25 per cent. or more of the ir total an- aount for the excess of assets in appt 
nual income, 44 had incomes of less than mately 77 per cent. of the cases 
$2,600. Of the 13 families with medical : 
expenditures of 50 per cent. or more of 
income, 10 had incomes of less than 
$2,200. 

Therefore, while the bankruptcy group 
as a whole was not seriously affected by 
medical expenses, a significant propor- 
tion had its solvency jeopardized by ill- 


these items are doubtlessly overes 
mated. There will be large shrinkag 
the accounts receivable, and consider 
depreciation when the stock is liquid 
at forced sale. In addition, real est 
values are usually based upon the 
to 1929 markets rather than upon 
ent deflated values. Fixtures bring \ 
smal] prices at foreed sale. 
ASSETS AND LIABILITIES Indicative of the proportions of 

Until disposed of by sale, available and liability amounts represented vated { 

asset evaluations are the estimates of various business fields is the summary |! At 


+) 


the bankrupts and of the court. Usually Table V. The importance of the ! was SU 


ness. 
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TABLE \ 
TOTAL BUSINESS LIABILITIES 


Number 
Business group f 


cases 


495 


9° 


retail 
| wholesale 
tal manufacturing 
I lture 
laneous trades and services 
estate 


'otal—all business 100.00 17,566,504 


state business in volume of obligations of the total am 
real estate field 


s apparent. 


A similar picture is given in Table VI cured liabilli 


+ 
les 


rtain retail trades. As indicated, per cent. is recor 


taurants are not included in the food try, 19 per cent 


TABLE VI 
TOTAL BUSINESS LIABILITIES—RETAIL PRO! 


Number Per cent. 
Business group of of total 


cases cases 


roceries R43 


tal food 


Restaurants 


14.46 


26.91 


Total men’s clothing 
tal women’s clothing 
Total clothing 


‘otal retail 100.00 5,749,919 


the latter, in addition to gro- Comparisons of 
includes meats, bakeries, delica- liabilities for per 
and other shops not serving small hope of 
claims. About 70 
$2,388,101 owed by retailers to had less than one fif 
wholesalers, 31 per cent. was the propor- covered by assets 
tion of the total obligation owed by assets in excess of 


thing firms. Food concerns accounted  uled real estate equities 


for 11 per cent. 
sented 28 per cent. of the number in- bankrupts are rec 
mer- classifications. T! 


Clothing outlets repre- In Table VII liab 


debted to wholesalers, and food group 
personal bankrupts with previous 


chants, 18 per cent. Restaurants and 
indebtedness has been exe 


ness 
from this table. Individual pers 


the two leading 


irug stores were relatively most obli- 
rated to landlords. 
A total of $9,693,668 of the liability retailers were 


was supported by collateral; two thirds groups 
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TABLE VII 
ToTAL LIABILITIES OF PERSONAL BANKRUPTS BY OCCUPATION 


Number Per cent. Amount 
Occupation of of total in 


cases cases dollars 


Public service oO 111,911 
Recreation 5S 9,076 
Professional ] 2. 327,619 
Domestic é 5. 738,773 
Salespersons 7 884.832 
Demonstrator a 1,401 
Sales agent 10,962 
Clerk : 12. 158,827 
Manager 2% 6.49 711,015 
Laborer 43.66 1,364,412 

aha 


Other 21 6.19 332,26 


Total 339 100.00 4,651,095 100.00 

The proportion of scheduled assets about 55 per cent. of the lett 
realized at forced sale was computed returned with addresses chan; 
for the 115 business bankruptcy cases unknown. 
closed by the date of this analysis. The Of 42 personal bankrupts 
remaining cases were still before the this information was available 
court for completion. The tremendous found employment. Twenty-ni: 
shrinkage in value between the original 97 business proprietors were st 
estimate and the receipt from sale is ployed. Only 22 of the former | 
apparent from the fact that less than 15 men and 15 of the personal | 
per cent. of value was realized from were employed full time. Of 
assets of 47 per cent. of the individual ployed, the largest group obta 


proprietors and 34 per cent. of the cor- through application from | 


I 


porations and partnerships. Eighty per place, or through recommendat 
cent. of the cases ultimately showed a _ friends. 
loss to general creditors of 90 per cent. One half of the business er 
or more. earned income reported inco! 
than 60 per cent. of their respect 
REHABILITATION bankruptcy earnings. One halt 
With businesses liquidated, their as- personal group received less thar 
sets confiscated and with neither homes Cent. of previous earnings. Ter 
nor credit, bankrupts usually leave the former business proprietors and 
neighborhood of their previous activities 
and residence. If employed, there is incomes equal to or in excess of p! 
some possibility of the family remaining earnings. However, the apparent 
intact. Frequently the family is di- ableness of present income is la! 
vided, the wife and children going to relative matter. Of those recor 
relatives and the husband remaining in feceiving currently 180 per c 
the community, attempting to locate more of previous income, the ra! 
employment. Of letters sent to the incomes was from $200 to $1,290 
home addresses of all bankrupts three to cating the very inadequate earnu 
seven months after petitioning, approxi- their earlier status. 
mately 10 per cent. were answered, and Outside aid came principally 


the personal bankrupts reported « 
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e 


es, approximately 63 per cent. of most efficient size: 
ses receiving outside assistance units. 
this source. About 18 per Creditors, in 
the families were assisted by increase in \ 
f organizations and 10 per cent. by oversold merchan 
ends. The remaining 8 per cent. of solvency upon 


eases recorded miscellaneous sources, tomers. Both 


} 
+ 


clations and the aqaequate use 
PROPOSALS efficient credit agencies is desirable 


; a Stimulation of consumption by 
is important to recognize failures " , Rts 
' ; sure selling has helped to disorg 
as depression phenomena, primarily ™ 
* orderly purchasing There is fun 
mergency or a cyclical event, but as 1 of 
tell ae : . mental need of recognition that most 

ntinuing fundamental problem of all 
' our population receives very low incon 
r economic structure. ; : 
; ' and that purchase by the consumer 


Al agency is needed to propose 
tandards and tests of ability and expe- 
e requisite to control of business 


current luxuries can be accomplished 
only by a shift in expenditures for 
" necessities or by deferment indefinitel) 
nterprises in various fields. The vari- o¢ payment. Ei 


is trade associations might logically mental to indivi 


ana Sock 


tiate such a movement, if only in de- (Careful analvsis of consumer 


AcAd 


nse of their creditor members. How-  pather than potential competitive 
l 


the total problem transcends the js overdue 

erests and abilities of any trade Much edueation is required in bud 
croup. It is a task for a group varying jing of business 
n technical and specialized knowledge. tures. 

There is urgent need for the develop- Importance of illness as 
ment of cooperative management coun- failure suggests the immediat 
selling by business fields, a device by of social preventive and 

lich small merchants would employ in eine. 
issoclation an expert in business control Disorganization 
with power to budget and to alter poli- communities requires 
cles and processes. phasis from amelioré 

Significant studies are needed to pro- conditions to planned 
vide standards for (a) selection of store rehabilitation. This 

cations, and (b) establishing of the social organization 
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MINERAL RESOURCES, AN INTERNATIONAL 
RESPONSIBILITY 


By Professor RICHARD M. FIELD 


DEPARTMENT O GEOLOGY, PRINCETON UNIVER 


HuMAN beings are absolutely depen- All natural resources may 
dent upon their environment, but their under two principal division 
environment has become so complex that tural and mineral. Mineral 
they are likely to forget the fundamen- have become _ increasingly 
tal physical and biological factors which during the social evolution 
are still essential to existence. Man’s' minating in what is often refer 
social evolution has taken at least two the machine age. Obvious) 
hundred thousand years, and during would be no modern machi: 
most of this time his primary concern products of these machine: 
has been the same as that of all other were no metals. It is a pec 
animals—the need of food, a suitable bute of all metals that they are 
physical environment and the desire to from minerals. The economi 
have children. While even to-day these portant minerals have been ¢ 
still remain the primary wants of by nature in the form of ore 
human beings, during the last few thou- these ores have been exhaust: 
sand years man, through the accumu- not be reproduced by man. M 
lated experience of his ancestors, has unlike the essential elements of 
developed and expanded the possibility clothing, can not be reproduce 
of his environment until it has become raw agricultural products. The 1 
the infinitely complex sum of those so- fuels of the world also const 


ealled necessities for his health and his’ energy reserve which has been sir 


happiness which he considers to be an created by natural agencies tf 
important part of modern civilization. millions of years, and which mar 
To-day the lives of millions of men and consume but he can not reproduce 
women do not depend so much upon’ ultimate supply of mineral res 
their individual efforts in acquiring the naturally depends upon the disco 
raw products from the breast of mother new supplies and the rate of ¢ 
nature, as upon a common social scheme tion. Unquestionably man has 1 
by which the raw natural resources of covered all the mineral resources 
the earth are refined and made useful to cluding coal and oil. The _ recent 
all. In this modern age of invention, improved methods of prospecting 
mass production and faulty methods of refining have added greatly to 
distribution, we are apt to forget that world’s reserve of metals and 
the physical character of modern civili- Man is, therefore, concerned wit! 
zation is controlled by the diversity, the quality and amount of mineral res‘ 
quality, the quantity, and the geo- but the problem of conservation is 
graphic distribution of raw natural as prominent as it was a few year 
resources. At the present time the geographic 
454 
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ition of eoal, oil and rich 
tes of metallic minerals is 
rtant, from an international point 
wr. 
Exclusive of the precious 
num, gold and silver, there are 
ve important metals which occur in 
mplex form of minerals. Accord 


to statistics accumulated by the 
ted States Government ‘28 minerals mineral! 
nstitute more than 70 per cent. of the than any 
ss value of the mineral raw materials number and 
mmeree.’’ At the present time two wealth d 
rds of the essential mineral resources domestie, 
the world are controlled by the Since the 
nited States and the British Empire, inade 
it is, by the English-speaking peoples. to meet her 
other words, the English-speaking a very limited 
l 


ples have, by one means or another, and lead ores wit! 


eradually acquired the absolute, or par-  ritory, and is e 
control of the major proportion of other countries { 
mineral wealth. This mineral wealth Germany does, | 
earth’s surface which is underlain and potash than 
supplies twelve important metals, which consumption. 
first, the base metals, iron, copper, France, at 
minum, lead, zine, tin and nickel; _ reality only 
the alloy metals, or hardeners, anti- many. She 
ny, chromium, manganese and tung and iron th: 
. many, she 
Besides the above-mentioned metals, France also, 
there are the important non-metallic her coal. 
minerals, such as coal, oil, nitrates, phos- England has ai 
phates, potash, and a number of others adequate su 


ae) 
bt 
1 


essential to industrial and agricultural tin. but has 
prosperity. If, however, 
In normal business times the United 
States has all the minerals which she 
needs within her own sovereign terri- 
tory, with the exception of the alloy 
metals and nitrates.’ It is perhaps news 
1The United States produces over a million 
nd a quarter tons of synthetic sodium nitrate 
i year. The total United States nitrogen pro 
duction is well over 600,000 tons, which is far 
excess of either our peace or war-time re 
juirements (Professor J. Enrique Zanetti, De 
irtment of Chemistry, Columbia University 
This is an illustration of how the former neces 
sity for Chile saltpeter is being overcome by 
nventive ingenuity and leads to the statement 
‘It should be abundantly evident that public these products 
affairs are being more and more divorced from natural petroleum 
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picture is quite different, for the British petroleum, she has deposits of 
Empire has an excess of all the essen- important mineral resources 
tial minerals, with the exception of anti- sovereign territory, and has ar 
mony, potash and mereury. copper, iron, lead, manganess 

The economic power of Great Britain, cury for export. Here we | 
therefore, really depends entirely upon case of a nation that is playir 
the solidity of the British Empire, and role in the development ot 
her ability to derive industrial minerals resources, and, therefore, ma: 
from sources which she either politically ally become a source of troul 
or commercially controls. Thus, while self and a cause of discord in 
she surpasses the United States in the national affairs of Western 
control of excess mineral resources, this ‘*The political boundaries of t 
control is not exercised within her sov- originally drawn on considerati 
ereign territory, but is exceedingly far- inantly agricultural in origin, 
flung and is held only with inereasing no natural relation to the nat 
difficulty. serves of mineral wealth.’’ 

The Japanese situation is the present very serious situation, which ha: 
outstanding problem in mineral re- and will continue to exert a | 
sourees. Japan has barely enough cop- effect on commerce and world ; 
per and zine for domestic consumption. The developments of peace have 
She has an inadequate supply of iron, over fundamentally changed n 
chromite, manganese, coal and petro- requirements for war. Because 
leum, and is entirely dependent on other improvement and complexity of n 
nations for all other mineral supplies. ery used in war, mineral resoure 
Hence Japan is tremendously interested now a vital factor in both attack 
in assuring herself of the continuing defense. The fact that the Allies 
right to exploit the mineral resources of sell essential minerals to Germa: 
neighboring territory, because she will the manufacture of lethal weapons 
thus become much more independent of serve to illustrate still another d 
foreign nations than she is at the pres- which arises from the unequa 
ent time. graphie distribution of minera 

Belgium has no adequate supply of sources. Tungsten is an essentia 
minerals for her needs, except coal and ment in the manufacture of hig! 
copper, and has to import all important tool steel. The principal sour 
minerals. tungsten is the mineral w-o-l-f-r-a-n 

Italy is probably in at least as diffi obtained mainly from South Bum 
cult a position as Japan, as she has no The Burma mines are controlled | 
control over petroleum and coal, and is_ British. When the world war 
but little better off as to iron and lead. out, the Germans had laid in two 
It should be noted that both Italy and supply of wolframite. When Gern 
Japan now rank as first-class powers, had used up her imported reserv: 
and are struggling to maintain that wolframite she procured m-o-l-y-| 
position in spite of serious deficiencies n-u-m as a substitute for tungsten 
in their mineral resources. They are in a neutral nation, Norway. This 
an even worse position than England was partly countered by the 
would be if she were divorced from the purchase of this Norwegian out} 
British Empire. Germany then substituted the next | 

Spain presents an entirely different alloy metal, nickel, in quantities 
problem since, with the exception of cer- times greater than Central Eur 
tain ferro-alloys, coking coal and perhaps 8 Sir Thomas Holland. 


throu; 
eount! 
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produce; so she imported her’ to become self-sufi 






through the neutral Scandinavian have more than their share of the 





es, and they, being neutral, were mineral reserves; some lack 


} 











obtain nickel from Canada—the reserves; and even the } 

1's main source of rich nickel ores. blessed lack sor mportant 1 
prohibiting the use of tungsten in This has been known by ge rists 
rmany, England dealt her a serious many years 

had England, however, been able No matter what other factors 

keep Germany from acquiring an _ affect international affairs, t 
vate supply of nickel, the Allies ean be estal ed a reasonal a 
d undoubtedly have won an earlier of friendship among nations, with th 
tory consequent reestablishment 
[he conclusion to be drawn from the prosperity, until the geographic distr 

digest is that the mineral re- bution of mineral resources is serious 
es of the world are too few and _ considered from an international point 











irly distributed for each nation of view. 
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RounD about this earth of ours there dian Ocean. In ther parts of 
certain belts in which earthquakes earth, destructive earthquakes also 






‘ur more often than in other parts of cur, but as more or less isolated phen 

world. Why should this be the ena. Examples in this country are th 
ase? We read from time to time of Mississippi Valley earthquakes Ol 181] 
lestructive earthquakes in Japan. But and of the following year, and t 







many lesser shocks occur there of which Charleston earthquake of 1586 











we never hear. In fact, there is an Now why should destructive earth 
earthquake, large or small, somewhere quakes occur more frequently in such a 
in Japan practically every day. Simi- zone or belt as is the border of the Pa 
larly, the Kurile Islands, the Aleutian cifie Ocean? What is an earthqua 

Islands, Alaska and the Queen Char- Centuries ago, many people, and even 
lotte Islands are subject to frequent scientific men, thought that earthquakes 
earth shocks. Continuing around the were caused by explosions down in 

Pacifie circle, we meet with many earth- earth; and there have not been wanting 
quakes in California, Mexico, Central men in our own time who held this \ 

America, Venezuela, Colombia, Equa- Others, like Alexander von Humboldt 






dor, Bolivia, Peru and Chili. And on thought that earthquakes were 
the other side of the Pacific Ocean, the nected with voleanoes; that the earth is 
earthquake belt continues from Japan a ball of molten lava covered by a thi 
southward through Formosa and the shell of rock and that the voleanoes 1 

Philippine Deep to New Zealand. An- a sort of safety valve. As long as 
ther somewhat less striking earthquake volcanoes are active, they said, the pres 
zone runs from Mexico and the Antilles sure within the molten lava of the eart) 
through the northern Mediterranean is held down, but when the voleanoes 
countries and Asia Minor into the cease their activity, thus closing th: 
Pamirs, Turkestan, Assam and the In- safety valves, so to speak, the increasing 
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pressure eventually causes a fracture in 


the earth’s crust. Another theory sup- 
posed that the lava occupied passage- 
ways in a more or less solid portion of 
the earth underneath the crust and that 
the movement of lava within these pas- 
sages caused such pressure as to burst 
their walls, thus causing an earthquake. 

Quite a different point of view was 
taken by those who held the theory that 
earthquakes occurred within the upper- 
most crust of the earth. This crust was 
supposed to be honeycombed with vast 
eaves. Even the whole mountain chain 
of the Alps was thought to be an im- 
mense arch built up over a cavern. 
When the arch would break, thus allow- 
ing the overlying rocks to drop some- 
what, we would have an earthquake. In 
many cases, those who held this theory 
believed that the entire roof would col- 
lapse and that earthquakes are generally 
due to the impact of the falling mass of 
rocks on the floor of the cavern. 

But it has been shown, since the dis- 
covery of the passage of earthquake 
waves through the earth and their regis- 
tration by means of seismographs, that 
the outer portion of the earth down to 
a depth of at least five elevenths of the 
earth’s radius is not only solid, but, 
with the exception of the outer layers, 
is more than twice as rigid as steel in 
the laboratory. It has also been shown 
that voleanoes are a purely surface phe- 
nomenon; that they have no connection 
with each other, even when they are but 
a few miles apart. Hence it is clear 
that earthquakes connected with volea- 
noes must be of very local character, if 
they are to be caused by the movement 
of lava. This is found to be actually the 
ease. It is also clear that some other 
cause must operate in producing earth- 
quakes, since destructive earthquakes 
often occur very far from voleanoes. In 
fact, some regions where there are fre- 
quent earthquakes have no voleanoes at 
all. 

In the California earthquake of 1906, 


there occurred a fractur: 

erust which could be folloy 
surface for a distance of mor 
miles, extending from the Gua 
Valley on the northern coast 

nia southeastward through T 
and outside the Golden Gat 
mission of San Juan Baut 
rocks on the east side of this 
moved southeastward relatively 
on the west side, so that 
fence or other structure which | 
built across the line of fracture 
set by varying amounts up t 
A study of this earthquake led s 
men to the conclusion that the 


nism of the earthquake was a1 
rebound. It was thought that 

in the portion of the earth’s crust 
of the fracture had been drage 
ward until the ultimate strenet 
rocks was reached along this 
weakness. When the fracture « 
the rocks, like bent springs, spra: 
to an unstrained position. But 
not occur in one continuous thr 
in a series of jerks, each of whic! 
elastic vibrations in the rocks 
vibrations traveled out in all dir 
and constituted the earthquake 
The zone of weakness in which t} 
fornia earthquake occurred is 
known as the San Andreas rift 
usually quite straight and ign 
tirely the physiography of the 
passing indifferently over lowlands 
mountains and extending more t! 
miles beyond the end of the fra 
1906 until it is lost in the Col 

ert east of San Bernardino. The 
floor of the valley has been brok 
by earthquakes occurring throu 
ages into small blocks and ridges 
even into rock flour. 

The San Andreas rift is only 
the many features which paral 
Pacific Coast in California. Ther 
other lesser rifts on which earthq 
have occurred. Similar to these rifts 
some respects are the ocean deeps, a 
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walls of which occur some of the 
’s most violent earthquakes 
these features 


And 


with 


y do paraliel the 
earth 


Both 


with 


are 
them? 


shore ? why 
Ss associated 
to be connected in some 
of 


features in this circum- 


way 


process mountain-building, for 
of the 
belt 


have 


recent 


are 
T 1? 


that mountain 
the 
¢ on around the Pacific in 
are due to a 
th’s erust caused by gradual cooling 
the 


thought 


ing in general and processes 


particu- 
the 


shortening of 


interior and consequent 
but 


While the earth is surely losing heat by 


the 
LLC 


shrinkage, this is not evident. 
radiation into space, it is being heated 
physical and chemical 
nnected with radioactivity at such a 
that, unless the radioactive min- 

ils are confined to the uppermost ten 
miles of the earth’s crust, the 


earth must be getting hotter instead of 


processes 


or S80 


ler, because the amount of heat gen- 
erated must exceed that which is con- 
‘ducted to the surface and radiated 

away. 

Another suggested cause of earth- 
quakes is isostatic compensation. If we 
take a column of rock extending down- 
ward from the top of a mountain chain 
e earth’s erust 


a given level within th 
and compare it with another column ex- 
tending to the same level under a plain, 

mountain column will be consider- 
ably longer than the other and conse- 
quently will contain more rock. Hence 
t should weigh more, unless the rocks of 
which it is composed are lighter than 
those under the plain, but geodesists tell 
us that the two columns weigh the same 
Hence the rocks under the plain must be 
the heavier of the two. But even if this 
is the case, we should expect the econdi- 
tions to change; for rain and weather 
are continually removing rocks from the 
tops of the mountains and distributing 
the materials of which they are com- 
posed over the plain. Nevertheless, 
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raing 


acct 
continue to welg 
coneluds 


must 


*Torm m 


caused by purely 
are a few earthquakes wl 
have occurred at de 

This is far be 

of the 


Zone ot 


sation 
the 
and far down 
of flow. C 


ated by a sin * regions 


arthquake 


il flow? We 


} 
| 


ould seem tha 


not know, but 
Is necessary 

the vibration 

quake. It 


duced 


shear us 
forty-five 
the foree 
failure 

tain econ 


strens 


along 
The 


- 
vlide over eac 


two 


until the stra 
the steel within the zone become 
and rigid as before. It may be 
to thi 
earth, 


process somewhat similar 
take place deep down in the 
that the sheared surface may be propa 


gated upwards through the zone of flow 
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fracture and even to the 
In that case, the 


to the zone of 
surface of the earth. 


would give way to true 


plastic shear 
fracture near the surface. 

It is only by a careful study, not only 
of the waves produced by earthquakes 
and of the displacements 
which oceur in them, but of the actual 


permanent 


movement along the planes of fracture, 
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that we shall be able to dise 
an earthquake really is. F 
ent, we must be satisfied w 
that it is an elastic process; 
usually destructive only wit! 
restricted belt, and that it 
produced by the sudden r 
regional strain within the 
earth. 


HEALTH EXAMINATIONS AND CANCER 


By Dr. FRANKLIN H. MARTIN 


COLLEGE OF SURGEONS; CH 
GORGAS MEMORIAL INSTITUTE 


DIRECTOR-GENERAL, AMERICAN AIRMAN, 


DIRECTORS, 


various 


periodically in 
United States and Canada. One 
of these meetings is a community h 


COMELINESS of personal appearance is parts 
inconsistent with ill health. All men can 
not be handsome and all women can not 
be beautiful, but every man and every 
woman can have an interesting person- 
ality and a comely body and become an 
efficient citizen. However, such a whole- 
some picture can not be maintained with 


session, at which a group of skilled 
sicians, surgeons and scientific spe 
make short, heart-to-heart 
people and advise them how to keep \ 
They tell the people about the prevent 
and cure of disease, in other words 
the things that doctors, as partner 
the people, are qualified to diseuss 
terestingly and understandingly. 
First, our speakers tell you 
1916 the great hospitals of the e 
were taken into partnership by 
lege and that we have expended a 
of one million dollars to achieve th 
of proper hospital care of the sick 
injured. Hospitals, to secure appr 
must meet a standard that has been fi 
by the College. This standard insists 
a minimum, that membership upor 
staff shall be restricted to physicians 
surgeons who are graduates of med 
in good standing and legally licens: 
practise scientific medicine, who are « 
petent in their respective fields 
worthy in character and matters of 
fessional ethics (and under no cir egular 
stances irregulars) ; that the staff s! —— 
meet once a month to audit the med 7 


talks 


a defective body. 

There is no economy in sickness. If 
every organ of our bodies were as con- 
spicuous as our teeth, the defects of 
which are apparent to all every time we 
open our mouths, many sensitive people 
who are now harboring disease would 
seek comeliness and not advertise the 
evidence of unfitness. 

Since I was born—and perhaps also 
since many of my listeners were born— 
the practise of medicine has been trans- 
formed from a mere art to an exact sci- 
ence. With our modern diagnostic 
facilities, the educated doctor of medi- 
cine can make an accurate diagnosis. An 
examination conducted by such a doctor 
will reveal your bodily ills; it will reveal 
diseases in their earliest stages when they 
are amenable to cure. 

The American College of Surgeons— 
which consists of 10,733 leading surgeons 
and surgical specialists—has organized 


e dist 
° iry me 
and surgical work conducted in the hos 


° ° ° ° 1 ‘ai or 
pital during the preceding interval ; t! ted 
ated. 


a program of prevention of disease. Sec- 
tional meetings of the College are held 
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and complete case histories shall 
en and filed so that a record of 
edures of each member of the 
‘may be available at all times; that 
rn scientific apparatus shall be pro- 
1, and that an approved clinical and 
laboratory shall be 


vical main- 


1 to insure facilities for correct 
College does not obtain its infor- 
m about hospitals through corre- 
lence, or local or general commit- 
Actual surveys are made by salaried 
ployees of the College 
iss A medical schools, men of maturity 
an extensive training in clinical 
rk and hospital administration. These 
presentatives send disinterested re- 
rts of their findings to the central 
eadquarters, where all data are re- 
wed and the hospital rated. 
One in every ten of the people who are 
thin sound of my voice will require 
spital care within the next twelve 
nths. Will you seek one of the hos- 
the American Col- 
ge of Surgeons, or will you select one 


vraduates of 


itais approved by 


the three thousand hospitals that have 
t met these reasonable requirements? 
Second, our speakers present convine- 
ng proof of the benefits that will accrue 
to you and to your families if each of 
you will insist upon an annual or semi- 
innual health audit by your own family 
loctor, a careful and scientific inspection 
every organ and every part of your 
body—that intricate machine—in 
rder to discover any defects in its mech- 


most 


:nism. 

Third, they tell you something of the 
liseases that are preventable, and they 
give you information that will enable 
you to recognize such diseases if they 
should reveal themselves between your 
regular inspections so that you may seek 
immediate relief. Oftentimes, if diseases 
ire discovered early enough, precaution- 
ary measures may be advised and medi- 
‘al or surgical treatment may be ob- 
viated. 


RADIO TALKS 


Fou ri hy 


vard to 1 
Cause obesity 
sallowness and 
tations. 

Sixth, they 
able, and ilh 
ing records 
They tell y 
cancer, and enlarge 
tails of cure 
ous stages of cane 
scientific advice an 
ment before it reac! 
ability; they advise 
treatment of cane 
of development, you may 


that 

through ignorance of sympton 
take advantage of 
ing the curable stage, 
may secure palliat 
oftentimes prolongs 
dom from painful symptoms 

Many within the hearing of 
may not be familiar with the e 
" 


or cancer They are 


n bi 


Si L UiCll 


and remember 


A neglecte 


soreness hecome a 


may 
small lump in the breast 
nal, and the family physic 


consulted at once. The lump may be the 


forerunner of an incurable breast ¢a 
Persistent indigestion or stomach d 


tress are among the early symptoms of 
and cure may | 
progress arrested by 
Unnatural, irreg 


eancer of the stomach, 
ected and 
diate attention 
hemorrhages from 
body should lead one to consult the f 
ily doctor immediately. There are 


rvimeé 


any portion of 


yutstandins 


signs, but these are the 
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Men and women, why not be on the cer, now recorded as 150.0 
safe side? Why wait for danger sig- United States and Canada. 
nals? Go to the human engineer, your duced by at least 33 per cent 
own family physician, once in six peryear. This early diagnos 
months and have the human machine treatment, may I again emp! 
thoroughly inspected. Then you will be be insured only if the indiy 
safe from all diseases. If you should be the precaution of submitting 
developing a cancer, it will be discovered an annual, or better, 
in its very earliest stage—when it can be health audit, conducted 
cured. tific family doctor. 

At a recent meeting of the American Other beneficial results 
College of Surgeons, an innovation of from this dissemination of pr 
outstanding importance was initiated. ceurability of cancer. The scient 
As a part of the scientific meetings of the ical profession will be spurred « 
college, thirty of the leading specialists greater efforts in its resear 
of medicine and surgery reported actual cause of cancer, and in advoeat 
cures in 4,348 cases of cancer—patients diagnosis; the discouraging | 
who were treated from five to twenty that now exists in the minds of 
years ago and who were definitely cured lie will be dispelled ; a consei: 
of cancer. eancer is curable will be estal 

In addition to the cures reported at the minds of all; fear will b 
this meeting by this limited group of spe- by a spirit of hopefulness; and « 
cialists, the American College of Sur- tim of cancer or suspected ea 
geons, through its committee on the present himself for early d 
treatment of malignant diseases, pre- that any and all diseases may b 
sented records of 1,263 additional cases ered in their incipiency, when 
of cures of five years or more which have amenable to treatment and cur 
been added to the archives of cures of Remember that a great disinte1 
malignant diseases. body, the American College of Surg 

The College, through its Department has announced authentic cures o 
of Literary Research, also obtained from as follows: 
the literature reliable recent reports of 
3,089 additional cures of cancer. The Pelvic organs 
grand total of cancer cures which were rr " 

Bladder, kidney, and othe 
reported by the College on October 20 nary organs . 
was 8,840, and our survey was by no Colon and rectum 
Thyroid 


saving of approximately sixty thousand Laryax 
i ‘ d « , Sil San : 
: = PI “fy . “ Mouth 


means an exhaustive one. This means a 


years. This innovation in the study of  gtomach 
cancer was inaugurated by the college to Skin 
impress upon every one the fact that Bone ae 
" : : . . Other classifications 
cancer is curable by the use of the well- : 
‘a . Grand total of cancer cures five y 

known and established methods of treat- endl mare 
ment that are approved by the profes- 
sion of scientific medicine. Remember also the slogan—‘ 

May I emphasize the fact that if every is curable’’; and remember, too, to 
ease of cancer could be diagnosed early sent yourself to your scientific 
and treated properly in its incipiency, doctor for an annual or semi-an! 
the present annual death rate from can- health audit. 





SCIENCE AND GOVERNMENT 


By Dr. HUGH S. TAYLOR 


Ti 


S PROFESSOR OF CHEMI ON 


NATURAL resources, especially the 


ral resources of the world, are an 
tional responsibility, aS has once sumption 
been emphasized in a recent radio 
by Professor R. M. Field, ol The airect 
Geology Department in Princeton. an industrial 


rna 
Lia 


as contrast 


in the distribution of such 


rularity 
irces throughout the nations of the 
is a factor of manifest importance 
problem of international friend 
d hatreds. The problems that 
thereby are obviously such as to 


! d coopel 


liplomatists and economists, but ¢ 


til} 


‘ation not only of states- per cen 
msumpti 


of scientists—a new technique in ammonia 
rnational affairs. 

The difficulties attendant upon the 
tion of such nroblems are intensified 


use progress In scientific achieve 
nt may profoundly modify the extent 
power accruing from the possession 
raw material. An excellent exam- 
f this is to be found in Chile salt- 
ter. This naturally occurring source 
‘nitrates, required alike for peace-time however, 
griculture and war-time explosive, was, 
r to 1914, almost exclusively the resources 


nopoly of the republic of Chile 


Irom an 


entific 
Chile Saltpeter was carried in sea-borne 
nsignments to the civilized countries 
the world. This sea-traffic was an 
important consideration leading to the 
nstruction of the Panama Canal, with nical pro 
its accompanying international prob- Germany 
ms. The export tax upon the saltpeter independen 
was adequate revenue for the conduct 
Her bat- New methods of derivi 
eships were the most modern among from materials a\ 


the fleets of the South American Repub- 


lies. To-day all the great nations of the 
world are drawing supplies of fixed 


sulphur marke 


t all state business in Chile. 
? 


evolved. Germany 


I 
} 
' 
I 


are striving at the 
rive synthet c 

‘Ineluded in the present number. set the advantage: 
463 
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United States from her production of responsible for the training 
71 per cent. of the world’s petroleum; generations in government t 
alternatively the use of powdered coal nizance of this definite trend 
as a substitute for oil fuel is being inten- affairs. With a few conspicu 
sively studied. In the opposite camp, tions, the wide spaces of the 


the development of synthetic rubbers, explored and claimed. The 
such as ‘‘Duprene’’ by E. I. du Pont de covery is giving place to 1 


Nemours and Company or ‘‘Thiokol’’ exploitation. Science is a 
by the Thiokol Corporation, is evidence most potent and unpredictab 
of an intent to mitigate the rigors of for such exploitation. Student 
Duteh and English rubber control. lice affairs and international 
From an earlier period, the successful must, of necessity, become inc: 
syntheses of indigo and of camphor in understanding in the scientific 
the laboratories of Germany may be view. It is with some such tl 
cited as of decisive significance in the mind that the undergraduate 
former monopolies of India and of should approach his subjects of st 
Japan respectively in these commodi- he be minded to embark upon 
ties. The tremendous recent develop- public or international service 
ments of synthetic textiles, such as_ in this wise examine the curricu 
rayon, is a further factor in the eco- are suggested for his training 
nomic condition of the Japanese nation, fields of effort. They may su 
of concern to its silk industry, which him the desirability that before 
may be of significance in the recent in- out from the undergraduate ys 
ternational activities of Japan. larger opportunities of life out 
It should be abundantly evident, would do well to accumulate at 
therefore, that public affairs and inter- fundamentals of those scientific 
national relations are being more and which all too definitely are 
more divorced from the classical rules tance in problems of human 
of international diplomacy and are be- all too obviously are negle 
coming increasingly susceptible to con- present organization of e 
ditions imposed not only by accident of efforts to this end. It is essent 
materials distribution but also by excel- in the problems of government 
lence of scientific and technical achieve- future, due attention shall b: 


ment. Chemistry appears to be in in- Science comforting man’s a 


ternational policies to stay. Atomic erty and leisuring his toil’’ 
disintegration and the harnessing of ing back to the atoms, she handlet 
atomic energy, when they arrive, will action to harness the gigantic 
still further harass the economist and _ eternal motion, in serviceable 
statesman. It, therefore, behooves those to man’s mortal needs.’’ 





THE FUNDAMENTAL UNITS OF THE 
PHYSICAL WORLD 


By Dr. RUDOLF W. LADENBURG 


RESEARCH PROFESSOR OF PHYSICS, I 


MopeRN physics studies the properties properties of the 


i the structure of the atoms and mole- to the same ver 
ss: for the atoms which form the metals lithium 
lecules and build up every substance sium (19 

} ot indivisible, in spite of their 

name. What are their building stones‘ 

Up to last year we thought that they 

were the units of positive and negative 
tricity and that these were quite dif- 
‘ent in mass and in size; that the 


ThHeSt 


I s been cha) 


trons is not correct t ha 
llest amount of positive electricity, and improve » a large extent 
so-called proton, was always con- much-beloved 
ted with the mass of 
m and that the unit of negative elec ide 
‘ity, the electron, had a mass 1,800 importance of an idea di 
times smaller than that of a proton. Planck said in 
These are the two fundamental units amount of trut 
of fruitful w 
es, and the fruitful 


Rutherford-B 


a hydrogen chanics, and 
a does not lo: it importance Tl 


the atom, formed according to the 
famous ideas of Rutherford and Bohr; a 
nearly the whole mass being positively Rutherford-B 
irged, the ‘‘nucleus,’’ in the center, The views 
the experimen 


+ + 


surrounded by moving electrons which 
rotate around the nucleus like the 
inets around the sun. 


There is a wealth of spectroscopical 
ind chemical facts arranged on the basis 
this picture. Perhaps the most beau- 


ful result is the long-sought explana- 
n of the periodic table, where the 92 
emical elements are ordered according scriptl 
their atomic mass. The number which particle 
‘+h element carries in this table—hy- of the 
wen (1), helium (2), lithium (3 
on, up to uranium, number 92—is the What is 
What are } 


There 


nuclei of the 


most urge 


umber of positive charge units carried 
the nucleus and at the same time the 


number of negative electrons which sur 
ind each nucleus. And the similar ‘ferent units 
yrotons « 
Formerly in the Kaiser Wi 

r physikalische Chemie und Ele 


Berlin-Dahlem. 


indicates 
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tiple of the hydrogen mass which 1s 
taken as unity, it is because the elements 
are mixtures of different species. These 
are the ‘‘isotopes,’’ so called because 
they occupy the same place in the peri- 
odie table, and the mass of each atomic 
species is very nearly a whole number. 
Thus the old idea of Proust is confirmed 
by modern atomic physics. The radio- 
activity of the heaviest elements—ura- 
nium (92), protactinium (91), thorium 
(90), actinium (89) and radium (88) 

teaches us more about the nucleus. 
‘or these elements disintegrate spon- 
taneously—they go over into other ele- 
ments, either of lower atomic number 
and mass while emitting very fast alpha- 
particles that are nuclei with mass 4 of 
the element number 2 called helium, or 
they go over in an element of the same 
mass but of larger atomic number while 
sending out a so-called beta particle that 
is a negative electron, the other brick of 
the atom. 

These facts have been known for a 
long time. But it is also possible to dis- 
integrate some nuclei artificially. By 
bombarding light elements, as numbers 
d, 7, 9, 13, with alpha particles given off 
from radioactive substances, Rutherford 
and his collaborators showed, about 14 
years ago, that they are transformed 
into other elements. The alpha particle 
(the helium nucleus) usually sticks to 
the bombarded nucleus and this gives 
off a proton—a hydrogen nucleus. That 
is a great step forward in our knowledge 
of the nucleus. 

The last year brought us some new 


and very important discoveries in this 


line of research: besides the proton, a 
new unit was found which is given off 
by some elements when bombarded by 
fast alpha particles—an uncharged par- 
ticle of the mass of the hydrogen atom, 
the so-called neutron, which may be the 
element number 0 hitherto unknown, 
and yet expected by different theoretical 
considerations. Furthermore, purely 


artificial disintegration was dis 
The alpha particles which were 
fore as bullets for bombarding t 
are still natural fragments of rad 
substances. An even more powe1 
for disintegration are the prot 
selves, artificially generated by 
hydrogen gas, and accelerated | 
of potentials of some 100,000 y 
bombarding some light elements 
such fast protons, one obtains a 
ticles of the enormous energy of so1 
lion volts emerging from the bor 
atoms. The lithium nucleus, 
ample, contains 3 positive charg 
seven protons. When hit by a 
ton it gives off two alpha part 
about 8 million volts. This mea 
the lithium nucleus catches a pr 
breaks up completely, for 
formed alpha particles are heliun 
and contain as many protons a 
tive charges as the lithium and 
together. But their masses are 


what less than the masses of tl 


— 
and the proton. This mass diff 
just accounts for the gain of 
energy of two times 8 million 
for according to one of the 1 
mental discoveries of Einstein, mass 
be transformed into energy and 
versa. Otherwise the formation of 
8 million volt alpha particles would 
complete breakdown of the conservat 
of energy and we could not understa 
it at all. Indeed, these experime 
earried out by Cockeroft and Walt 
Rutherford’s laboratory in Cambridg 
are perhaps the most beautiful pr 
the Einstein mass-energy relation 
the energy stored up in the lithium 
cleus is transformed into useful ki 
energy. As a matter of fact, the 
ciency of this wonderful process 1s Vv 
small indeed. For the size of the 
clei is so small that we need two hur 
million protons of half a million \ 
energy for a single hit of a lithium 
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a large transtormer-ken 
producing out 900.000 ve 
the advantage 
of about 30 times 
Van de Graatf 
f disintegr: 
re be increased 
tant problems Ca 
appear to be 
mount of current 


the other hand, the higher 


the bombarding part 


and striking effects ma’ 
last important and surpr 
in plivsics was obtained by 
very penetrat ne cosmic rays, 
vy announced by Carl D. Ande 
Pasadena, California, and by P.M 
Blackett and G. Ochialini, of Cam 


ve, England. 





IS SCIENCE EXACT? 


By FREDERICK H. LORING 


4 


me fro 


takes place d e same 
time conjectures based on many consid 
erations are made and theories mathe 


+ 


matically formulated hes Heories mathemat 


are being put to the most exacting tests attempt 


; 


" ; 
Ost 1hit 


t} erested in t question 


lmaginable by 


welfare, and it should be just h i than 
pleasure to confirm a theory 
furnish data which completely upset it 
In this way the fabric of science is con he exact} 
stantly being strengthened and the theo bv Einstei1 
new ones supplied The butions of 
irkenhead’s dictum is just aS and others 
‘Tr 1t was 
statement; but 
particular inexactitudes, 
so labeled, that ar 
the minds ol Hobson's 


( mbra 


, ;' 
coordinatec 


abolish the o 
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say 


play ed by 


borrow 


, 
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principal names asso but the 
advanced development responding 


Dirac, Heisenberg 


mathematical operations beeome 
most part difficult or impossible 


nition in terms of known phenomena 


IS as if coarse p! enomena éould be de 
scribed in terms of the same phenomena 
on a smaller seale until a state of affairs 


n this type of deseription 


man’s inte 
common thines 
‘ommon things 
done? This is no doubt a 
ent in the minds of s 
workers It is getting 


for words, and when it a 


most elaborate mathematics 


It is like expressing all the « 
+ ] 


arrangements ol! 


mathematically 
exact science in 
willing to forego some 
now attained and one w 


¢ 


working picture of 








CONCERNING THREE-EYED FISHES 


By FRANK E. FIRTH 


OF F 


IN the November-December issue of  ermen’s Own Bool 
The American Naturalist, Vol IX11, statement 
1928, Dr. E. W. Gudger, of the Amer! 
can Museum of Natural History, New 
York City, carefully described cert: 
known instances of the occurrence of 
three eyed embryos. He also deseribed 
the case of an adult haddock with three 
eyes, which seems quite a questionable 
record. Although several photographs 
of it are shown, the study of the other 
occurrences seemed necessary After 
exhausting the literature on this sub 
ject, it was shown that three eved rorms 
occur as embryos only, with the excep 
tion of one instance. In this, however, 
the author, Dr. Meek, obtained the con- 


fession of the party who so cleverly Thus was substantiat 


‘‘faked’’ the specimen. sions arrived at by Dr 


Dr. Gudger painstakingly, 


+ +} 


cleverly time after a study of 


and rather accurately deduced that the and literature. According 


specimen in question was no less than a exposé was published in the 
skilfully prepared ‘‘fake.’’. Although Magazine of Natural History 
he was without proof at the time he During the summer of 193¢ 
wrote, he was right. stationed at the Boston Fish P 

A year after publication of the ar- ton, Massachusetts, on a macker 
ticle mentioned above, Dr. Gudger’s _ tigation, I chanced one day to bi 
attention was called to the ‘‘Rumina- 1 Nev 


tions of a Codfish Forker,’’ in The Fish- 


Gees : 
, etre Or . 
oe %* <2 my? 22+, A te? Na ee 
3 ATA SN Cis 
=~. hey hate 5 
ea ok ek 


< 


Fig. 1 A THREE-EYED TROUT EMBRYO, LENGTH ABOUT 20 MM. THIS 


EVIDENTLY BEGAN AS A TWO-HEADED FISH, THE THIRD-EYE BEING FORME 


rwWO INNER EYES. After Gemmill, 1912 
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it prompted mi 
the store w 
<} just received from 
removed a hadd 
the middle of t 
removed an 
iving a long sta 
and foreed 


first specimen 


and you 


s, after a few 





e truth and 

currence ot 

s} ioned by ha 

first intimation of the 
so-called three-eved haddoek was 
Vew York Herald-Tribune, Octo 


) 1927. when the 


diseo\ ery 


fish was deseribed 


reeorded. Due to the ore 


+ 


‘at simi- 
in the methods each man em 
in creating these fish, it is quite 
bable that each one was truthful but 

only one ever got into the news 


connection with 
r very interesting 
ar abnormality ippens 
be by an English scientific 

nol Dr Meek, whose case 


ntioned previously. It 


man, but 
has been 
eonecerns a 


er or black sole. and was publish ed 


‘ ua 





THE SCIENTIFIC MONTHLY 








PROFESSOR ELIHU THOMSON 
WHOSE EIGHT BIRTHI WAS CELEBRATE! r THE MASSACHI 
NOLOGY ON tccCH 23 sy A CONF 
AT TH 
DARROW, AN! 


OF PROFESSOR {OMSON ’S WORK IN THE D OPMENT OF | CTRICA 


DINNER THE SPEAKERS INCLUDED GOVERNOR JOSEPH B. ELY, Mr. GEorG! 


P. CHARLESWORTH, Dr. HARVEY W. CUSHING, Dr. VANNEVAR BuSH, DR 


Dr. HowarpD McCLENAHAN, Dr. E. W. Rice, JR., AND PROFESSOR 
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THE CONTRIBUTIONS OF PROFESSOR THOMSON TO 
ELECTRICAL ENGINEERING 
r and 
’'s, Was eighty \ 
33. During his 
ishments and 
the development 
ry 
ot electricity, 
Thomas A. Edison, 
and James .J . 
ssor Thomson is still active and 
and devotes lone hou 
n of the Importan 
in the laboratory 
ri¢ Company, } 
name. In the veal 
to electrical 
century—Pr 
eranted more 
United States 
on patents as 
nu Thomson 


Eneland, 


five years old 


‘ation in Philadel; 
r, an engineer and sl 
(Thomson inherited his ; 
inies arts and the never-t 
curiosity out of whiel 
of his great contribut 
and engineering 


\lready, as a boy, he began 


els of physical apparatus 
he still has a frictional 


nine which he mace 


elec 
at eleven 


ive and the principal part of whiel 


an old wine bottle which could be 
ted by a crank It 


nstrated the machine to his fat! 


is told that he 


was not particularly impressed by 


tiny sparks which it 


produeed 
u Thomson, however, 


desired to 
v his father that his 


machine after 


was not merely a plaything So he 
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PROFESSOR THOMSON 


DYNAMO BUILT 


HIGH SCHOOL OF PHILADELPHIA 


> IN 


his air-blast mechanism The 
works on the prineiple of injecting a 


; 


stream of deionized air at the instan 


t 


the current passes through zero, thus 


making it impossible for the ineipient 
alternating-current are to become estab 
lished. The principle which he here in 
troduced is of fundamental importance 
and is indeed to day incorporated in the 
design of large circuit breakers 

Another of his important electrical de 
velopments is that of the constant-cur 
rent transformer, which made it possible 
to supply a series cireuit containing 
alternating-current are leghts with a 


} 


constant current, independent of the 
number of ares which were used. Since 
most of the lighting at the time was done 
by are lamps, it is not surprising that 


Professor Thomson also designed and 


patented a number of these, making 


AND DR. 


RS 


AGO Dr 
MORI 


their automatic o] 
Again, another 

Professor Thoms 

ine work is that 


electric enerey 


hour meters, as tf 


to-day. His desig 


practically monopolize the world 


ket. Huis meters ; 


tricity is used, an 


eration | 
electrical 
mn 


rel; 


He develope 


; 


hey usuall 


l 


ire used whnere\ 


types ol recording watt-mete 


7h 


\ 


S 


a 


i 
i 


d it is said that 


thirty million Thomson watthou 


are to-day in actual operation 


Although most 
In connection wi 


contributions in 


lave also been n 
Iso | 


work 


dey 


mechan! 


Tl 1LS 


wumMmerous 


vears 1877 to 1881, jointly w 


he 


league. Professor 


and patented the continuous cent? 


cream separator 


Houston, 


This was 


a 


4 


] 


i 


ai 


ns at the presen! 


\ 
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burner 


ite sized 


{ 
mrieaLlol 


ut evidently it 


be usef for mam 


othel pur 
feature in ti 


~ 


(one 


extinguishment simply by 
m the fuel supply It seems, 
r, that bis pioneer work in this 
| e 


il: 
tion which it actually 


ir field has never received t] 
deserved 


an) The 


1 in hand with his work 
mentioned boiler was his develop 
of a high-efficiency engine. In his 

ent of 1903 this is termed the ‘*‘ fluid 

ssure’’ engine It was a non-con 


ng reciprocating engine involving a 


ewhat novel principle in that the 


was permitted to flow in one di 


n only—from the intake to the ex 


never turning back to come once 
in contact with the heated surfaces 


rood results XN 


vave remarkably 


THE NEW BOTANY BUILDING AND PLANT HOUSES OF THE 
UNIVERSITY OF TORONTO 


iE botanical laboratories and plant 
ses of the University of Toronto, the 
ft Ontario. were 


vincial university of 
0 the 


ally opened and presented 1 
versity on June 8, 1932. by the Prime 


ister, who is also Minister of Eduea 


of the Province of Ontario, the Hon 





THE SCIENTIFIC MONTHLY 








2”"a 


Aimee 
i 


a ah Py 














THE PROGRESS OF SCIEN 


Opposite 
and the 
open oO! 1! 


1 


as extra e! 


entrance 
ror men 
Yr with 
us all 
stories | 
present, but 
entrance on the next 
mse the accommoda 
t sixty. On the main flox 
there is a lecture room 
on the second floor, 
accommodatio1 
cent preparation and supply 
and on the third floor a sma 


reccommodate 
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ENERAL VIEW OF PLANT HOUSES 


MIRE IN NECTION 
seminar room to the west of it; to the house in which propagati 
south, laboratories for forest pathology, ried on. It connects the ma 
and the staff room and office as well as houses with the eorridor. ‘1 
private laboratory of the head of the comprises a number of individ 
department, Professor R. B. Thomson, with special temperature an 
and adjoining these in the south wing controls, suited to 
are the laboratory and the storerooms types. A palm or 
for work in morphology and anatomy. ples the center of 
On the third floor, above the main en the west of whiel 
trance, is the herbarium of flowering to the east the 
plants; to the west are the seed labora The part north of 
tories under Professor H. B. Sifton, and of intermediate temperature 


to the south the mycology laboratories ments. and directly behind 


} ; 


and herbaria under Professor H. 8S. house is one for cool tempera 
Jackson. The houses cover an are 
The plant houses, lich he he square feet and are heated 
south, are attached to the building by water. This in turn is heated 
iss corridor extending the lenet] I ro he central heating plant 
the south wine. <As the floor of this cor of eceident an oil-burning fm 
ridor is on the same level as that of the In automatically and an alarm s 


houses and the ground floor of the main” the horticulturist’s quarters 


building, plants may be readily moved provides unchlorinated water 


from one to the other, without being sub vision has also been made 
jected to change of temperature, and by tion and storage of 
means of the elevator taken to any de One pleasant 
sired floor. corded. The 

Opening on the east end of the corri the estimate, a 
dor are the houses for plant physiology There were at least two 
and immediately west those for plant sible for this. Plans had 


{ 


pathology. Next comes a passageway aration off and on for 
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THE EFFECT OF SUNLIGHT ON 


THE GROWTH Ol! 


FLOWE! 


RS 


spring 
And 


proper \ 
at least | 
open, 
nation 


das the 


rn subject 
ana 

prairie 
parral a thousand 
il the leafy Caho 
uding the 


~ 


Wal 
cutting 


doy 
breeze. doe 


rorest 


Ther 
lums, p! 
‘as and all the 


» Tes 
hh 


reduced 


reran 


number 
consent to blossom 
the summer 


WOOcIS 
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winter through it lay under ground, 
compact energy oO he sun fixed and ples. From the 
hidden ; vay, ‘ead to be iquidated India to Yueat 
when the returning warmth and lheht ot the sun and 
that same sun should give the word this some 
Spring 
Summer flowers, many of them, wi 
be different 3 ‘re ill. ot eourse, be 
plenty ‘rennials, long-lived and 
amone them, but 
include many an trol over the blossoming 
erow during one sea They put numbers 


son trom seed, form seed for tlie flowers and veveta 


vear, and then die when fr equipped wit! 


The longer time they have 


flowers hee me mature gives opp rtunity 
this short tite cvele to nip ete lf longer ( 


] 


self and still leaves next year’s genera day. They s 


] 


tion provided for in the scattered seeds. season of bloo 
Of course, the perennials par excel were stimulate 

lence are the trees, for these store their by increasing tl! 

food in the exceedingly tough and long each day, where: 

lived wood of trunk and roots. It is for late flowering ha 

this reason, presumably, that most trees into bloom by da 
alder and willow, maple and oak, dog Ty pical 

wood and redbud, magnolia and tulip hvacinth, 

tree and a host of others—are as truly  ley—all spri 

spring flowers as are violets and butter- flowers inelude 

Cups santhemum, sunflower 
March sunshine, and even February tumn and late summet 

sunshine, have as much to do with bring Since these p 


ing forth May flowers as have the tradi on their experiments, 
tional April showers. And it is t nists, as well as commercial florists 
merely the sun’s part in thawing the repeated the work and elaborat: 
snow and ice of winter, nor his gifts of so that greenhouses are hardly 
food through the sugar-making factories complete unless they 
in the leaves, that bring about the — teries of electric liehts t 
miracle of bloom in spring woods and — jenethenine of daylight possible 
fields, but the long-neglected astronom- jn our admiration of the inge 
ical facet that in spring each day is a human gardeners. we must not 
little longer than the day before. of the fact that the first to 
For uncounted centuries people had  jethod of brineine flowers in 
seen the flowers spring up as the sun by changing the leneth of day 
returned northward after his winter vale of dav itself. the sun 
retreat The connection of inereased , PRANK T 


sunlight with the pleasures of spring 





